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Dear Mr. Adenuga: ON 5

SUBMISSION OF REVISED FINAL RFI REPORT REVISION 2
FEDERATED METALS CORPORATION, HAMMOND, INDIANA
IND 005 444 104

On November 7, 1997, Bridgeview Management Company, Inc. received notice
from the United States Environmental Protection Agency (U.S. EPA) that the July
1997 RCRA Facility Investigation (RFI) Report (Revision 1) for the above-
referenced site was not approved. This notice provided specific comments and
requested modifications to the RFI report.

The attachment to this letter, prepared by Geraghty & Miller, Inc., presents U.S.
EPA comments (italicized) followed by our responses. In addition to the
attachment, enclosed are three copies of the RCRA Facility Investigation final
report (Revision 2). This report addresses your comments as outlined in the
Attachment. Please replace all text in Volume I of the July RFI (Revision 1) with
the Revision 2 text. In addition, you will find enclosed (three each) binder title
pages for Volumes I, II, III and IV. Please replace the July Revision 1 binder
pages with the enclosed Revision 2 pages. Also, Volume V, Appendix T, which
contains the “Conceptual Site Model and Alternate Concentration Limits” report is
deleted from the final RFI Revision 2.
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Please contact me if you have any questions or concerns. Thank you for your
attention to this matter.

Very Truly Yours,
Barry C. Harris

President
Project Manager

BCH/JY
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FEDERATED METALS RESPONSE
TO THE
USEPA’S NOV. 1997 COMMENTS
ON THE
JULY 1997 FINAL RCRA FACILITY INVESTIGATION REPORT

USEPA Comment:
Section 4.1.2.3.3 to 4.1.2.3.4 SMWU’s #4, #5, & #7 Soil Sampling

In response to U. S. EPA’s comment regarding the barrier capabilities of the Globe
warehouse, the text simply states that contaminants in SMWUs #6 and #7 may have
originated at these SMWUs prior to the construction of the warehouse and that the
source of metals in WM-10 and WM-11 is most likely to be from one or all SMWUs onsite
including SMWUs #1 and #2. We agree that MW-8 is cross-gradient to SMWU #4,

however, after considering FMC'’s generous interpretation of the likelihood of events that.

may have occurred at SMWUs #6 and #7 and MW-10 and MW-11, we continue to

maintain, based on groundwater and soils data and the location of these SMWUs, that

the Globe warehouse has not prevented contaminants migration. Irrespective of whether

comtaminants originated in these SMWUs prior to the construction of the warehouse,
there is no evidence to support your claim. Considering the proximity of these SMWUs to

these monitoring wells, distance of contaminant travel and metal concentrations in the

soils, it appears that SWMU #6 which is also located within the warehouse is the most

likely source of zinc in MW-11. Assuming that the source of metals is from all onsite

SWMUs, the warehouse has not prevented metals from migrating from SWMU #4 and #5

to MW-10 and MW-11.

Also, we agree that ACLs may be used as a guide in this circumstance, however, FMC
failed to consider other constituents such as zinc and copper detected in SWMUs #4 and
#6. Therefore, in addition to SWMU #5, already proposed to be addressed in the CMS,
SWMUs #4, #6 and #7 must be included in the list of SWMUs to be addressed in the
CMS.



Federated Metals Response:

Federated Metals has decided to remove the Alternate Concentration Limit (ACL)
discussion from the RFI report and address the establishment of clean up levels in the
Corrective Measures Study (CMS) considering the Indiana Department of Environmental
Management’s (IDEM’s) draft Risk-Integrated System for Cleanup (RISC) as suggested
in the USEPA’s November 4, 1997 letter transmitting its comments on the July 1997
Final RFI Report. In addition, none of the SWMUs have been eliminated from the CMS
process, and as such, Federated Metals will be addressing each of the SWMU s at the site
in the CMS.

USEPA Comment:
Section 4.1.3.1 VOCS Summary for Soil

According to the drafi report, section 4.1.2.5.4, ACLs were not calculated for the SWMUs
#9 and #10 because the collected soil samples were saturated. However, the text in this
section concludes that no VOCs were detected in soil samples at SWMUs #1, #9 and #10
exceeded ACLs. Not only must this discrepancy be resolved, SWMUs #9 and #10, which
are the probable sources of the TCE and PCE detected in soils and groundwater, should
also be addressed in the CMS.

Federated Metals Response:

Federated Metals has decided to remove the Alternate Concentration Limit (ACL)
discussion from the RFI report and address the establishment of clean up levels in the
Corrective Measures Study (CMS) considering the Indiana Department of Environmental
Management’s (IDEM’s) draft Risk-Integrated System for Cleanup (RISC) as suggested
in the USEPA’s November 4, 1997 letter transmitting its comments on the July 1997
Final RFI Report. In addition, none of the SWMUs have been eliminated from the CMS
process, and as such, Federated Metals will be addressing each of the SWMUs at the site
in the CMS. ‘

USEPA Comment:
Section 4.2.4.3 & 4.2.7.4 Total Metals & Dissolved Metals Analvsis

The addition of the last paragraph in section 4.2.7.4 is acceptable and should be
published in the final RFI report. As was indicated in U. S. EPA’s May 1997 comment
regarding total metals results, MCL’s are based upon unfiltered groundwater data. The
total metal results must now be used in the evaluation of remedial alternatives to be
considered in the CMS. To the extent that any impact on the selected remedial
alternative is discernible from the new data collected from all onsite monitoring wells
using the low-flow sampling methodology, U. S. EPA would reconsider this new
information.



Federated Metals Response:

Federated Metals has decided to remove the Alternate Concentration Limit (ACL)
discussion from the RFI report and address the establishment of clean up levels in the
Corrective Measures Study (CMS) considering the Indiana Department of Environmental
Management’s (IDEM’s) draft Risk-Integrated System for Cleanup (RISC) as suggested
in the USEPA’s November 4, 1997 letter transmitting its comments on the July 1997
Final RFI Report. In addition, none of the SWMUs have been eliminated from the CMS
process, and as such, Federated Metals will be addressing each of the SWMUs at the site
in the CMS.

USEPA Comment:
Section 4.2.9 Summary of Groundwater Sampling for Release Characterization

Although, the discrepancy regarding whether VOCs detected in soils underneath SWMUs
#9 & #10 exceeded ACLs is yet to be resolved, groundwater monitoring data indicate
that MW-12 downgradient of SWMUs #9 and #10 is contaminated with TCE. The text
proposes only performance monitoring downgradient of monitoring wells MW-7, 8, 9, 12,
13 and 15. The text should discuss source removal at SWMUs #9 & #10 or the type of
performance monitoring scheme that would be employed to assess the migration of TCE
and PCE, if any, and the corrective action to be taken.

Federated Metals Response:
Federated Metals has removed references to performance monitoring and plans to

~evaluate potential corrective measures for SWMUs in the CMS considering the IDEM’s
RISC program.

USEPA Comment:
Section 4.2.9 Summary of Groundwater Sampling for Release Characterization

According to the text, pentachlorophenol detected in MW-6 and MW-8 could have
originated from an off-site source. U. S. EPA does not have enough information to
support this claim and is unwilling to eliminate this constituent from further
consideration. We propose that this compound be further evaluated through future
groundwater monitoring . Therefore, pentachlorophenol should be added to the list of
constituents to be analyzed during groundwater monitoring all onsite monitoring wells.

Federated Metals Response:

Federated Metals noted that pentachlorohenol was detected in a sample from a
background well and that there were no known on-site uses of pentachlorophenol.



Pentachlorophenol will be added to the list of constituents to be analyzed for during
future groundwater monitoring of onsite wells as required by the USEPA.

USEPA Comment:
Section 4.2.9 Summary of Groundwater Sampling for Release Characterization

As was indicated in U. S. EPA’s May 1997 comments, we intend to re-evaluate the resulis
of the entire voluntary off-site monitoring program that has been implemented at the
FMC facility after the current RFI data have been fully evaluated, including the
preliminary.groundwater monitoring data collected from all off-site temporary wells. At
this time the U. S. EPA does not have enough information to support FMC'’s contention
that the arsenic concentration detected in the deep aquifer north of the facility is
indicative of background concentration. In addition, no formal approval of future off-site
sampling methodologies have been made or implied through future approval of the RFI
report.

We also do not agree to the proposed monitoring of a minimum of one off-site well
cluster in lieu of the re-evaluation of the voluntary off-site monitoring program.
However, U. S. EPA is willing to establish a framework for the discussion of future off-
site investigations by suggesting certain amendments of FMC’s proposed off-site
groundwater investigations. These suggested amendments follow the discussion below:

Based on our review of your May 15 and April 17, 1997 letters to IDEM in which you
proposed additional off-site groundwater investigations and a cursory review of the
groundwater data submitted in conjunction with the RFI report, we have identified some
shortcomings.

According to the above letter, one off-site well cluster will be located adjacent to TSP-8.
You also proposed that Transect #2 and #1 or Transect #3 will be sampled if arsenic and
fluoride concentrations are detected above background. The proposed one well cluster is
also located on Transect #3, a distance of 2800 feet from the facility boundary and
approximately 1600 feet from the inferred delineation of the extent of arsenic on Figure
4-14. We believe that this distance does not provide for adequate investigation. We
suggest that a determination of a true representation of the leading edge of the
contaminant plume directly north of 11 9th Street would be more appropriate. Referring
to Figure 4-14 of Volume 1 of the draft RFI report, two cluster wells should be installed
directly north of 119'h Street, one cluster between La Porte and Ceniral avenues and
another cluster between Sheridan and La Porte avenues. Finally, FMC should provide
some explanation as to how the data collected from these well clusters would be used.



Federated Metals Response:

Federated Metals encourages the USEPA to review the entire voluntary off-site
monitoring program as we believe it clearly established the extent of the plume. The
USEPA’s comments have been considered in the development of the revised Interim
Status Groundwater Assessment Plan currently being implemented.

USEPA Comment:
Section 4.3.3.4.1 Comparison of Analvtical Results for Select Metals to Indiana
Water Quality Criteria

The text indicates that Indiana does not have acute or chronic aquatic criteria for
arsenic, barium, mercury, and fluoride. In the absence of Indiana surface water criteria
for these metals, Appendix T of the RFI Report considers National Ambient Water
Quality Criteria (NAWQC) to establish a benchmark value for mercury. Additional
information is available in the most recent NAWQC (1996) to also establish a benchmark
for arsenic. In the absence of NAWQC values for Barium, the Great Lake Water Quality
Initiative (GLWQI) value identified in Table 2 of U. S. EPA, 1996¢ (see Appendix T,
Section 10.0, References) is acceptable. We recommend that, in the absence of Indiana
surface water criteria, the 1996 NAWQC and, if necessary, the GLWQI values be used to
evaluate the surface water data collected from Lake George.

Federated Metals Response:
The USEPA’s comments will be considered in the CMS considering the IDEM’s
RISC program.

USEPA Comment:
Section 5.3 Para. 3, Surface Water

Although, this section was revised to address U. S. EPA’s concerns regarding a
conclusive statement pertaining to FMC's interpretation of the data collected in Lake
George, the conclusion in the last paragraph is still somewhat misleading. The sentence
in the last paragraph attempts to simplify the severity of the contamination in the
adjacent lake sediment/surface water and only identifies Lake George as a pathway to
potential receptors. The basis for identifying Lake George as a pathway to potential
receptors is the potential risks posed by the nature and extent of contamination detected
in this lake.

We also note several portions of the RFI report concluding that only the ACL for arsenic,
cadmium and antimony were exceeded. This conclusion conveys to the reader that
adjacent sediment/surface water of Lake George are not impacted. If so, and to avoid
confusing the corrective action program with the regulatory requirements, ACL’s are



concentration levels considered for remediation activities, but are not necessarily
regulatory/concentration levels used to determine when impact to the environment has
occurred. The assertion that ACL’s for certain metals were not exceeded does not negate
the fact that sediment/surface water in close proximity to the facility have been impacted.
Therefore, the last sentence in paragraph one of page 5-5 of the draft RFI report should
be replaced with the entire first paragraph beginning with “Based on the available
analytical data ... " on page 13 of the FMC’s June 30, 1997 letter/response.

Federated Metals Response:
The text has been added as réquested, exclusive of references to ACLs or risk,

which will be addressed in the CMS.

USEPA Comment:
Section 6.1.2 and 6.1.3 Safe Drinking Water MCL’s & ACL’s

As have been identified in this report, other than for the purpose of drinking water, lawn
watering (Residential) was identified as a potential exposure pathway. According to the
report also, both onsite and off-site groundwater monitoring results show exceedences of
MCLs for lead, cadmium arsenic, fluoride and zinc. Based on the information provided,
cleanup to MCLs standards may not, at this time, be appropriate for the onsite
contaminated groundwater. However, it is unreasonable to consider deed restrictions on
contaminated groundwater flowing toward residences located down gradient of the
facility.  Therefore, in order for U. S. EPA to consider ACLs for remediation of
contaminated groundwater, FMC must consider some source removal. The onsite
contaminated media (s0ils/SWMUs) can not continue to be a source of contamination to
the groundwater. The direct relationship between contaminated media and groundwater
can not be overemphasized. Therefore, the Final RFI report, must identify specific
SWMUs/soil for removal in order to eliminate them as future potential sources of
contamination to the groundwater. '

Federated Metals Response:

Federated Metals has decided to remove the Alternate Concentration Limit (ACL)
discussion from the RFI report and address the establishment of clean up levels in the
Corrective Measures Study (CMS) considering the Indiana Department of Environmental
Management’s (IDEM’s) draft Risk-Integrated System for Cleanup (RISC) as suggested
in the USEPA’s November 4, 1997 letter transmitting its comments on the July 1997
Final RFI Report. In addition, none of the SWMUs have been eliminated from the CMS
process, and as such, Federated Metals will be addressing each of the SWMUs at the site
in the CMS.



USEPA Comment:
Section 6.2.1 Soil

The text seems to imply the following: (a) The only SWMUs that need to be addressed in
the CMS are SWMUs #1, #2 and #5; (b) That the CMS will likely comsider deed
restrictions to limit potential future exposure for SWMUs located within the
manufacturing building; ( ¢) FMC may consider additional soil investigation after the
demolition and removal of SWMU #8.

We agree that future use of a site may determine the appropriate cleanup standards for
soils and that SWMU #1,#2 and #5 should be addressed in the CMS. However, SWMUs
#3, #4, and #6 must also be included in the list of SWMUS to be addressed in the CMS.

Finally, the Final RFI report must include a sampling and analysis protocol for
investigating the nature of the soils beneath SWMU #8 after the completion of the
proposed demolition and removal of waste.

- Federated Metals Response:

Federated Metals has decided to remove the Alternate Concentration Limit (ACL)
discussion from the RFI report and address the establishment of clean up levels in the
Corrective Measures Study (CMS) considering the Indiana Department of Environmental
Management’s (IDEM’s) draft Risk-Integrated System for Cleanup (RISC) as suggested
in the USEPA’s November 4, 1997 letter transmitting its comments on the July 1997
Final RFI Report. In addition, none of the SWMUs have been eliminated from the CMS
process, and as such, Federated Metals will be addressing each of the SWMU s at the site
in the CMS.



FEDERATED METALS RESPONSE
TO THE
USEPA’S NOV. 1997 COMMENTS
CN THE

RFI SITE CONCEPTUAL MODEL AND
ALTERNATE CONCENTRATION LIMITS

USEPA Comment: ;
Section 2.2 Potential Receptor Survey

1.

Paragraph 2 on page 2-2 states that although the facility has dawn-to-dusk security
and an 8-foot tall chain-link fence, there is evidence that trespassers frequently
access contaminated areas. Moreover, access to contaminated sediments and surface
waters of Lake George are not controlled by the facility. The risk assessment has
accounted for an adolescent trespasser, which is more conservative than an adult due
fo a lower body weight and a ten year exposure period. However, the use of one visit
per week during the summer as an exposure frequency may not be an accurate
assumption since the trespasser may visit on weekends or multiple times during the
week. The Conceptual Site Model and Alternate Concentration Limits document
(CSM/ACL) should include a detailed description of historical trespasser activity and
a justification for the adolescent irespasser exposure frequency for both on-site
contamination and contamination in Lake George.

Federated Metals Response:

Federated Metals has decided to remove the Alternate Concentration Limit (ACL)

discussion from the RFI report and address the establishment of clean up levels in the
Corrective Measures Study (CMS) considering the Indiana Department of Environmental
Management’s (IDEM’s) draft Risk-Integrated System for Cleanup (RISC) as suggested
in the USEPA’s November 4, 1997 letter transmitting its comments on the July 1997
Final RFI Report. '

USEPA Comment:

2.

Paragraph 1 on page 2-3 describes groundwater uses surrounding the facility. It is
noted that there is a residence approximately 3,500 feet north of the site and that the
residents there use the groundwater for external watering. The use of potentially
impacted groundwater for watering lawns, washing cars, washing/watering pets
could provide dermal exposure, and possible inhalation/ingestion exposure. The



CSM/ACL should provide additional information on the uses of groundwater north of
the facility. In addition, further justification for exclusion of residents living north of
the site in the current land use exposure scenarios must be provided, or these
residents must be included in the exposure assessment.

Federated Metals Response:

Federated Metals has decided to remove the Alternate Concentration Limit (ACL)
discussion from the RFI report and address the establishment of clean up levels in the
Corrective Measures Study (CMS) considering the Indiana Department of Environmental
Management’s (IDEM’s) draft Risk-Integrated System for Cleanup (RISC) as suggested
in the USEPA’s November 4, 1997 letter transmitting its comments on the July 1997
Final RFT Report.

USEPA Comment:

3. Explain why other sources of potential exposure are not addressed in the CSM. For
instance, the Federated Metals site impacts local surface waters where recreational
fishing may be practice. Although section 7.0, the Ecological Evaluation, discusses
surface waters and the current site impact upon fish, the reason why fish ingestion is
not considered for present and future residents is not properly discussed in the CSM.
Also, the CSM mentions that use of groundwater in the area is limited, however, it
does not specifically address whether there are any local agricultural areas where
contaminated groundwater might be used for irrigation or livestock watering. In
addition, the CSM must discuss whether there is any potential for indoor air
pollution. '

Federated Metals Response:

Federated Metals has decided to remove the Alternate Concentration Limit (ACL)
discussion from the RFI report and address the establishment of clean up levels in the
Corrective Measures Study (CMS) considering the Indiana Department of Environmental
Management’s (IDEM’s) draft Risk-Integrated System for Cleanup (RISC) as suggested
in the USEPA’s November 4, 1997 letter transmitting its comments on the July 1997
Final RFI Report.

USEPA Comment:
Section 4.0 Dose Response Assessment

4. The document should be revised to describe the method used to derive Cancer Slope
Factors (CSF) for PAHs using the Benzo (a) pyrene CSF and relative potency factor
for carcinogenic PAHs. The potency factors used should be provided so that their
-accuracy can be reviewed.
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Federated Metals Response:

Federated Metals has decided to remove the Alternate Concentration Limit (ACL)
discussion from the RFI report and address the establishment of clean up levels in the
Corrective Measures Study (CMS) considering the Indiana Department of Environmental
Management’s (IDEM’s) draft Risk-Integrated System for Cleanup (RISC) as suggested
in the USEPA’s November 4, 1997 letter transmitting its comments on the July 1997
Final RFI Report.

USEPA Comment:
~ Section 5.2.4 Future Resident

5. Further Justification must be provided for eliminating future residential contact soils
at the site, or include this exposure scenario in the risk assessment. No evidence has
been provided that local zoning will ensure that the land will always remain
industrial, nor are institutional controls described to support an assumption that the
land would always remain industrial. EPA’s Risk Assessment Guidance for
Superfund Volume I — Human Health Evaluation Manual (Part A) (EPA 540/1-89-
002, December 1989) states that residential land use is generally the most
conservative choice for future land use will be residential, and include the scenario in
the risk assessment. .

Federated Metals Response:

Federated Metals has decided to remove the Alternate Concentration Limit (ACL)
discussion from the RFI report and address the establishment of clean up levels in the
Corrective Measures Study (CMS) considering the Indiana Department of Environmental
Management’s (IDEM’s) draft Risk-Integrated System for Cleanup (RISC) as suggested
in the USEPA’s November 4, 1997 letter transmitting its comments on the July 1997
Final RFI Report.

USEPA Comment:
Section 6.0 Risk Characterization

6. Clarify how inhalation cancer risks are calculated for PAHs. Identify the data source
for the inhalation CSF listed as 6.1 x 10-1 kg-day/mg for benzo (a) anthracene in the
example calculation for Table 6-1. Note that Table 4-2 does not list an inhalation
Cancer Slope Factor for any PAH. Revise the risk assessment to provide additional
explanation on the procedures and data used to derive the PAH inhalation CSFs.
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Federated Metals Response:

Federated Metals has decided to remove the Alternate Concentration Limit (ACL)
discussion from the RFI report and address the establishment of clean up levels in the
Corrective Measures Study (CMS) considering the Indiana Department of Environmental
Management’s (IDEM’s) draft Risk-Integrated System for Cleanup (RISC) as suggested
in the USEPA’s November 4, 1997 letter transmitting its comments on the July 1997
Final RFI Report.

USEPA Comment:
Section 6.2 Carcinogens

7. Federated Metals must justify the use of a target cancer risk level of 1 x 1079 in
calculating ACLs. Both the Indiana Voluntary Remediation Program and U. S.
EPA's proposed Subpart S corrective action rule (Vol. 61_Federal Register 19432 on
5/1/96, and Vol. 55_Federal Register 30798 on 7/27/90) indicate that a target cancer
level of 1 x 1 0-6 should be used as the point of departure in assessing risks and
developing cleanup standards. While the Indiana Department of Environmental
Management (IDEM) allows for a 1 x 10-2 level to be used for industrial land uses,
this guidance does not supersede U. S. EPA RCRA corrective action guidance.
Moreover, Federated Metals has not adequately demonstrated that future residential
uses of the property will never occur. In addition, the 1 x 1079 level is also
inappropriately used to derive ACLs for the adolescent trespasser, who contacts not
only on-site contaminated soils but off-site contaminated sediments and surface
waters in Lake George. The ACLs should be redeveloped for all media using a target
cancer risk level of 1 x 1 0-6.

Federated Metals Response:

Federated Metals has decided to remove the Alternate Concentration Limit (ACL)
discussion from the RFI report and address the establishment of clean up levels in the
Corrective Measures Study (CMS) considering the Indiana Department of Environmental
Management’s (IDEM’s) draft Risk-Integrated System for Cleanup (RISC) as suggested
in the USEPA’s November 4, 1997 letter transmitting its comments on the July 1997
Final RFI Report. -

USEPA Comment
Table 4-5 Permeability Coefficients for Constituents of Concern

8. Identify the equation used to calculate the permeability coefficients for constituents of
concern at the site. Discuss why the Bronaugh equation was selected, when U. S.
EPA's Dermal Exposure Assessment: Principles and Applications guidance
EPA/600/8-91/001B, January 1992) uses a different equation to predict permeability
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coefficients. Identify the input parameters that were used to calculate the values
shown in Table 4-5, so that they may be reviewed for concurrence.

Federated Metals Response:

Federated Metals has decided to remove the Alternate Concentration Limit (ACL)
discussion from the RFI report and address the establishment of clean up levels in the
Corrective Measures Study (CMS) considering the Indiana Department of Environmental
Management’s (IDEM’s) draft Risk-Integrated System for Cleanup (RISC) as suggested
in the USEPA’s November 4, 1997 letter transmitting its comments on the July 1997
Final RFI Report.

USEPA Comment:

9. Justify the section of a 1.6 x 104 cm/hr assumed permeability coefficient for all
inorganics. U. S. EPA's Dermal Exposure Assessment guidance, cited above,
indicates that a default assumption of 1 x 1 0-3 cm/hr rate should be used for
inorganic that have not been tested. '

Federated Metals Response:

Federated Metals has decided to remove the Alternate Concentration Limit (ACL)
discussion from the RFI report and address the establishment of clean up levels in the
Corrective Measures Study (CMS) considering the Indiana Department of Environmental
Management’s (IDEM’s) draft Risk-Integrated System for Cleanup (RISC) as suggested
in the USEPA’s November 4, 1997 letter transmitting its comments on the July 1997
Final RFI Report.

USEPA Comment: .
Table 6-1 Alternate Cleanup Level Equations for Exposure to Soil

10. The equations used to calculate the volatilization factor (VF) are taken from U. S.
EPA's Risk Assessment Guidance for Superfund (Part B) (EPA/540/r-92/003,
December 1991). As indicated in the more recent U. S. EPA guidance Soil Screening
Guidance: Technical Background Document (EPA/540/R-95/128, Mayl996), the
equation to calculate VF has been updated. Table 6-1 should be revised using the
most up-to-date equations to derive ACLs for the inhalation pathway.

Federated Metals Response:
Federated Metals has decided to remove the Alternate Concentration Limit (ACL)

discussion from the RFI report and address the establishment of clean up levels in the
Corrective Measures Study (CMS) considering the Indiana Department of Environmental
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Management’s (IDEM’s) draft Risk-Integrated System for Cleanup (RISC) as suggested
in the USEPA’s November 4, 1997 letter transmitting its comments on the July 1997
Final RFI Report.

USEPA Comment:
Table 6-3 Comparison of Calculated Surface Soil ACLs to Maximum Detected
Surface Soil Concentrations

11. Identify the source of the data used to determine soil saturation limits used in place of
ACLs in Table 6-3. Provide this same information for Tables 6-5 and 6-7.

Federated Metals Response:

Federated Metals has decided to remove the Alternate Concentration Limit (ACL)
discussion from the RFI report and address the establishment of clean up levels in the
Corrective Measures Study (CMS) considering the Indiana Department of Environmental
Management’s (IDEM’s) draft Risk-Integrated System for Cleanup (RISC) as suggested
in the USEPA’s November 4, 1997 letter transmitting its comments on the July 1997
Final RFT Report.

USEPA Comment: .
Table 7-2 Comparison of Lake George Surface Water Data to Indiana Water
Quality Criteria, Haimmond, Indiana

12. The 1991 National Ambient Water Quality Criteria (NAWQC) cited in Table 7-2 are
not the most recent NAWQC values available. NAWQC values from 40 CFR 131.36
(1996) should be referenced in Table 7-2 and used throughout the CSM/ACL, where
appropriate, to assure that correct surface water quality criteria are used. All of the
values used in the CSM/ACL should be the most recent values available to assure that
correct numbers are used during calculation

Federated Metals Response:

Federated Metals has decided to remove the Alternate Concentration Limit (ACL)
discussion from the RFI report and address the establishment of clean up levels in the
Corrective Measures Study (CMS) considering the Indiana Department of Environmental
Management’s (IDEM’s) draft Risk-Integrated System for Cleanup (RISC) as suggested
in the USEPA’s November 4, 1997 letter transmitting its comments on the July 1997
Final RFI Report. :
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- FINAL -

RESOURCE CONSERVATION AND RECOVERY ACT
FACILITY INVESTIGATION REPORT
FEDERATED METALS CORPORATION
HAMMOND, INDIANA

1.0 INTRODUCTION

Geraghty & Miller, Inc. has prepared this revised final report for Bridgeview Management
of Perth Amboy, New Jersey, for a Resource Conservation and Recovery Act (RCRA) Facility
Investigation (RFI) at the Federated Metals Corporation (Federated) site in Hammond, Indiana
(Figure 1-1). This report summarizes the results of site investigation activities detailed in the RFI
Work Plan (Geraghty & Miller, 1993) and RFI Addendum Work Plan (Geraghty & Miller, 1996)
and is based on the requirements outlined in Exhibit B, Tasks IV, V, and VI, of the Consent Decree.

The draft RFI report was submitted to the U.S. Environmental Protection Agency (USEPA) for -

review on December 20, 1996. The USEPA provided comments on the draft RFI in May 1997 and
a final report addressing the USEPA comments was submitted in July 1997. The USEPA provided
comments on the July 1997 final RFI Revision 1 report in November 1997. This final RFI

Revision 2 report was submitted in January 1998.
1.1 RFIREPORT OBJECTIVE

The objective of the RFI report is to detail the methodology used for collecting
environmental data representative of existing conditions. The RFI investigation includes
characterization of the facility (environmental setting); source characterization; evaluation of the
degree and extent of hazardous waste or hazardous constituents released from SWMUs at the site
into soils, groundwater, surface water, and sediment (contamination characterization); and the

identification of actual or potential receptors (potential receptor identification). Data collection
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objectives, procedural details associated with the data collection, and the results associated with

each of these tasks are summarized in the following sections.
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2.0 ENVIRONMENTAL SETTING

Site-specific data collection as well as a literature review were performed to characterize
the environmental setting at the site. This characterization includes a description of the
hydrogeology, soils, surface water and lake sediment of Lake George, and climatological data for

the site and site area.

2.1 SITE DESCRIPTION

The site is located in an industrial and residential area (Figure 1-1) within the city limits of
Hammond, Lake County, Indiana. Facilities that are near the site include the former Amoco
research facility south of the site, a portion of which is now Calumet College, the Amoco Whiting
Refinery east of the site, the Bairstow site southwest of the site, and a landfill southwest of the site.

Oil refining and storage operations are located east and south of the site, and large steel mills are

located further east.

Figure 2-1 represents the site layout. The site contains manufacturing and office facilities

(manufacturing parcel) which cover approximately 17 acres, another parcel referred to as "Outlot

A" is a narrow unimproved strip located north of the manufacturing parcel consisting of -

approximately 2 acres. A third parcel, adjacent to Lake George, encompasses approximately 19
acres. This parcel contains no structures or other improvements; a significant portion of the parcel,

however, is occupied by a landfill containing various slags and other foundry wastes.
2.2 HYDROGEOLOGY

In order to augment knowledge for the RFI of the site-specific hydrogeologic conditions at

the site, additional geologic and hydrogeologic data were gathered during and after the installation
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of the new monitoring wells at the site. Geraghty & Miller installed a total of 23 monitoring wells

and 2 piezometers at the site with construction details provided in Appendix A. Locations of these

- monitoring wells and piezometers are shown on Figure 2-1.

During the initial phase of characterizing groundwater at the site, Geraghty & Miller

installed sixteen monitoring wells (8 nested locations) consisting of eight shallow wells (designated

MW—6S.through MW-13S) and eight deep wells (designated MW-6D through MW-13D). The

locations of these sixteen monitoring wells were approved by USEPA and installed as part of the
RFI implemented scope of work. An additional.mo'nitc')ring well nest, MW-14S and 14D, was
installed to further characterize groundwater following the initial groundwater sampling at the site.
This well nest was installed near the northeast corner of the manufacturing parcel as shown on
Figure 2-1. The second phase of characterizihg groundwater at the si’;e, as detailed in the RFI
- Addendum Workplan (Geraghty & Miller, 1996), included installing five additional monitoring
wells (2 nested locations and 1 shallow well) in Outlot A, downgradient of the manufacturing
parcel. Three shallow wells (MW-15S, 168, and 17S) and two deep wells (MW-16D and MW-
f7D) vwere installed at the locations shown on Figure 2-1. All shallow wells are constructed such
that the well screens intersect the water table. The bottoms of all deep well screens are positioned
at the base of the Calumet Aquifer. All well screens for the nested shallow and deep wells are
positioned such that each well nest monitors the total thickness of the Calumet Aquifer undérlying

the site.

In addition to the 23 monitoring wells, Geraghty & Miller installed two piezometers (1
nested location) consisting of a shallow and deep piezometer (designated P-1S and P-1D).
Piezometers P-1S and P-1D were installed off-site, north of the facility, south of Outlot A, and
approximately 15 feet south of the sanitary sewer which runs east to west adjacent to the northern
property line of the site (Figure 2-1). These piezometers were. installed to evaluate whether

groundwater discharges to the sewer. The sewer at this location is positioned below the water table
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at a depth of approximately 7 feet below grade. Groundwater modeling work in the region by the
United States Geological Survey (USGS) strongly suggests that a number of sewers in the area

intercept significant amounts of groundwater flow (Watson and others, 1989). Groundwater

elevation data from the piezometers is used to evaluate hydraulic boundary conditions at the site.

2.2.1 Regional Hydrogeology

The Site (Figure 1-1) lies in an urban/industrial area of flat topography, adjacent to the north
shore of shallow Lake George, approximately 3/4 mile from the southern shore of Lake Michigan.
A ditch connects Lake George with the Lake George Canal, providing the only surface outlet for
the lake. The Lake George Canal connects to the Indiana Harbor Canal, which in turn is open to
Lake Michigan. Approximately 3,000 feet west of the site is Wolf Lake. This surface water body

covers several times the area of Lake George.

The groundwater potentiometric surface in the area is extremély. flat (Watson and others,
1989). | Regionalbly, gfoundwater flows to the north and northeast toward Lake Michigan.
Groundwater may discharge locally to small ditches, wetlands, lakes, and sewer lines. The fill,
dune, and beach deposits (Calumet Aquifer) are characterized by shallow water table conditions in
the site area. The saturated thickness of this aquifer 111 the area ranges from 25 to 30 feet (Watson
and others, 1989). Boring logs of the on-site monitoring wells and off-site piezometers indicate
that the average saturated thickness of the Calumet Aquifer beneath the site is 24 feet. The clay
unit encountered in all deep borings represents the base of this aquifer. Seasonally, the water table

is less than two feet below the surface at some locations.

An off-site groundwater investigation was conducted by Geraghty & Miller north of the site
in September 1996. This investigation was in partial fulfillment of goals outlined in the “Revised
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Groundwater Quality’ Assessment Plan” (Geraghty & Miller, 1996), submitted to the Indiana
Department of Environmental Management (IDEM) in March 1996. The results of -this
investigation are detailed in Section 4.2.7. Off-site groundwater sampling .was performed
employing temporary sampling points (TSPs) in both shallow and deep portions of the Calumet
Aquifer; north of the facility, to assess the lateral and vertical extent of dissolved arsenic and zinc
and fluoride in groundwater. Off-site sample locations ére shown on Figure 4-12. The data
collected during this investigation have further characterized the regional hydrogeology and are

summarized below.

To assess the hydrogeology of the Calumet Aquifer at the off-site locations prior to
collecting groundwater samples, a Cone Penetration Test (CPT) penetrometer equipped with a soil
: Electrical Conductivity (EC) sensor was hydraulically advanced adjacent to each TSP location. In
general, CPT and EC tests are utilized to evaluate soil types and soil strength.'. Hydrogeologic
objectives using this methodology included identification of the stratigraphic position bf the clay
- located at the base of the aquifer, any significant changes in hthology within the aquifer, and

identification of the groundwater table.

The CPT-EC data identified water table conditions at depths ranging from approximately
3.5 t0 6.5 feet below grade. CPT-EC logs are included in Appendix B. In some instances, water
saturated conditions were difficult to interpret from the EC log due to the loose, fine-grained nature
of the shallow subsurface sediments. During the off-site investigation, groundwater elevation data
were collected over a period of approximately 3 weeks. The shallow groundwater elevations from
TSPs were plotted to evaluate horizontal flow within the aquifer. In general, the off-site data
suggests that horizontal groundwater flow is toward the west. However, the TSP data was
collected over a three week time period. Also, water levels in the TSPs were allowed to
equilibrate, on average, during a 30 to 60 minute time interval. This may not have been

enough time to reach static water table conditions. In addition, elevation data for each TSP
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" location was surveyed at the ground surface. The sampling methodology dictated that depthé
to water be measured using the top of casing on each TSP. This difference in the surveyed and
water level measuring points increases the opportunity for measurement errors to occur.
Where static water level conditions were approximated in both the shallow and deep aquifer at
individual TSPs, a calculation of vertical hydraulic gradients was made. Three TSPs showed no
vertical gradient, one TSP showed an upward vertical gradient, and four TSPs showed downward
vertical gradients. Based on the TSP locations and vertical gradients in the area of investigation, no
clear pattern to the vertical hydraulic gradients in the aquifer is apparent. However, as discussed
above, the groundwater elevation data collection methodology may be flawed. Also, the presence
of sanitary and storm sewers in the area may affect both horizontal and vertical flow gradients in

the Calumet :Aquifer within the site area (R.T Kay and others, 1996).

Elevated EC readings at or immediately above the water table were encountered at several
locations. These positive EC anomalies are interpreted as zones of road de-icing salts and/or
sanitary sewer line leakage. Once below the water table, EC values were generally at background
levels with the exception of TSP-12 (Figure 4;12, Appendix B). The EC at this location, from 26
feet to the top of the clay layer at the base of the aquifer, increased significantly above background.
The positive EC values measured at this depth and location were not evident at any other location.
The composition or possible source for this anomaly is unknown. However, based on the analytical
results for the deep samples collected at this location as well as adjacent TSP locations, the
observed EC anomaly is not associated with dissolved arsenic and zinc, or fluoride.

In general water saturated conditions were encountered within medium to dens;a, sand to
silty sand with occasional gravel layers. The clay located at the base of the Calumet Aquifer was
encountered at depths ranging from 25.9 to 33.3 feet below grade. The depth to the top of the clay
at the base of the aquifer was encountered at increasing depths toward the north and east away from

the site, indicating thickening of the Calumet Aquifer toward Lake Michigan. Overall, the data
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provided by the CPT-EC log suggests that the aquifer is relatively homogeneous throughout the

area of investigation.

The results of the off-site investigation have further characterized the hydrogeology of the
Calumet Aquifer within the area of investigation north of the facility. In general, the subsurface
hydrogeologic conditions identified at the off-site locations with the CPT-EC compare closely to
conditions identified at the site. Historical on-site groundwater elevation data has consistently
shown a flow direction toward the north across the site. Regional hydrogeologic data (Watson
and others, 1989) éhows groundwater at the site and north of the site flows north toward Lake

Michigan. The TSP groundwater analytical data, when compared to the site monitoring well
analytical data (detailed in Section 4.2.7) suggest that the off-site groundwater, north of the site,
continues flowing to the north toward Lake Michigan.

2.2.2 Site Hydrogeology -

Monitoring Wells MW-6S/MW-6D through MW-13S/MW-13D and the two piezometers
P-1S8/P-1D, as well as previously existing wells at the facility (MW-1, 2A, 3, T-3, and T-4), were
gauged on July 17, 1995. Groundwater elevation data were also collected from the shallow and
deep monitoring wells (MW-6S/MW-6D through MW-13S/MW-13D) and piezometers (P-1S/P-
1D) on September 5 and 6, 1995 and October 2, 1995. This data was collected prior to
groundwater sampling performed as part of the agreed order between Federated and IDEM. In
addition, all site monitoring wells, including MW-14S/MW-14D and the Outlot A monitoring wells
(MW—iSS, MW-16S/MW-16D, MW-17S/MW-17D) were gauged on June 10, 1996.

Depths to groundwater were measured from the top of the well riser to the nearest 0.01 foot
using an electric water-level indicator. The probe tape was held at a marked measuring point at the

top of the riser, where the vertical elevation was surveyed. Surveying details are discussed in
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Section 4.2.2.2. The probe was decontaminated between wells as per protocols described in Section
4.2.2.3. Groundwater elevation data including vertical survey data, total depths, and depths to water
for July, September, and October 1995, and June 1996, are included as Tables 2-1, 2-2, 2-3, and 2-
4, respectively. Groundwater is encountered from approximately 3 to 4.5 feet below land surface.

Vertical flow gradients in on-site wells and the piezometers consistently show less than 0.05 feet of

head differences between shallow and deep groundwater.

Comparing the data for JulyA through October 1995, depths to groundwater were
approximately 1.5 feet lower in October than July. This drop in the water table is attributed to
seasonal fluctuation. The data in both shallow and deep wells and piezometers for all three months
in 1995, essentially are equivalent. Therefore, only one groundwater elevation map was prepared
~ from both the shallow and deep data. Groundwater elevation contour maps for July, September,
and October 1995 are shown as Figures 2-2, 2-3, and 2-4, respectively. Generally, groundwater
flow on these dateé is toward the north to northeast under an approximate hydraulic gradient of
0.0025. This flow direction agrees with regional data for the Calumet Aquifer. Based on this data,
Lake George and background monitoring wells MW-6S/MW-6D are upgradient from the site.

Groundwater elevation data collected for June 1996, includes data from MW-14S and 14D
as well as the additional wells installed at Outlot A, A groundwater elevation contour map is
included as Figure 2-5. The elevation data collected from both shallow and deep wells and
piezometers for this event are approximately equivaleﬁt. Therefore, only one groundwater elevation
map was prepared for shallow and deep data. In general, groundwater flow on this date is toward
the north. The Outlot A wells suggest that groundwater at the northem edge of the site continues
flowing to the north. However, a groundwater divide, located between the manufacturing area and
Lake George is suggested by this data set (Figure 2-5). The groundwater elevation data was
collected following several heavy rainfalls. The occurrence of this divide (mounding) is likely

assoclated with the above normal precipitation as well as the elevated topography associated with
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the waste slag material at the landfill. Historical groundwater elevation for the site from 1983 to
1991, as shown by ATEC monitoring well data (ATEC, 1991), showed only one instance, on
November 11, 1988, where groundwater flow was to the south-southwest at the site. Regional data

(R:K. Raman and others, 1996), show that this mounding typically becomes insignificant within a

relatively short time period without additional precipitation.

2.2.2.1 Hydraulic Conductivity Testing of Aquifer

Slug tests were performed in four selected monitoring wells to estimate the hydraulic -

conductivity (K) of the aquifer. Data collected from soil borings at the .facility suggest that the
geology of the Calumet Aquifer is relatively consistent across the site (Section 2.3.2). Therefore,
the wells tested were selected to provide a real coverage of the site and coverage of both the upper
and lower zones (shallow and deep monitoring wells) of the aquifer. Estimated values of K derived
from the slug tests for both the upper and lower zones of the aquifer were used in conjunction with

groundwater elevation data to estimate groundwater flow rates at the facility.

Monitoring Wells MW-7S/MW-7D, MW-13S/MW-13D, MW-15S, MW-16S/MW-16D,
and MW-17S/MW-17D Wefe selected for the aquifer tests. Locations of the monitoring wells are
shown on Figure 2-1. The tests were conducted by Geraghty & Miller on September 11, 1995
(MW-7 and MW-13 locations) and June 14, 1996 at the Outlot A monitoring wells. Tests were
performed using a solid slug, a data logger, and a pressure transducer probe. The slug test raw data
and calculations are included in Appendix C. The following procedures were followed while

conducting the slug tests:

1) The static water level in the well was measured using an electronic water level

indicator.
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The transducer probe was lowered into the well to approximately 7 to 10 feet below

the water table (within the pressure range of the transducer). The transducer cable

was secured to the well casing with tape.

The data logger was started approximately 10 seconds prior to lowering the slug to
ensure accurate pre-test data. The PVC slug was submerged rapidly into the well
(without causing an impact on the water surface) and the water level in the well was
allowed to equilibrate (water level equilibration occurred in the wells after

approximately 1 minute).

Following the introduction of the slug, data collection, and equilibration of the water

levels in the wells, the slug was rapidly removed for the second part of the test (slug

out). During removal of the slug at the MW-7 and MW-13 locations, the pressure
transducer probe cable and slug interfered with one another causing the pressure
transducer to raise in the wells. This interference occurred on several attempts as a
result of limited annular space inside the 2-inch diameter wells. Since the pressure
transducer position changed during the slug out portion of the tests, only the "slug

1n" test data were used to estimate values of K for MW-7 and MW-13.

The slug and probe were decontaminated between wells to prevent cross

* contamination.  Dedicated rope was used for the slug at each location.

Decontamination procedures consisted of washing the equipment with a 2 percent
non-phosphate detergent or equivalent solution followed by a thorough rinsing with

deionized water.

The Calumet Aquifer is unconfined. Data collected during the slug tests were evaluated

using the Bouwer and Rice Method to estimate the hydraulic conductivity for unconfined aquifers
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(Bouwer and Rice, 1990). Geraghty & Miller's Aqtesolv™ personal computer software was used to
execute the Bouwer and Rice solution. A summary of the hydraulic conductivity test data is
included on Table 2-5. Estimated values of K for the uppermost portion of the aquifer range from
227 feet per day (ft/day) at MW-7S to 633 ft/day at MW-13S for an average K value for the
shallow aquifer of 372 ft/day. The estimated K for MW—13S is approximately 2 to 3 times higher
than the estimated K at the other wells. MW-78S, 158, 16S, and 17S are screened across the sand
unit whereas the screened portion of the aquifer at MW-13S primarily consists of gravely sand. The
slug test results suggest that the gravely sand, where present, may have an overall higher K than the
adjacent sand unit. However, since the gravely sand is not continuous across the site, the higher K
value is not representative of the aquifer. Estimated values of K for the lower portion of the aquifer
range_from 95 ft/day at MW-16D to 205 ft/day at MW-13D for an average of 152 ft/day. These
lower K values would be expeptéd in the silty sand. Excluding MW-13S, the estimated K for
shallow and deep wells in the Calumet aquifer is 229 ft/day. This value is higher than the literature
reported K value of 130 ft/day for the Calumet Aquifer within Lake County (Fenelon and others,
1993).

The rate of contaminant transport in groundwater is dependent on the groundwater flow

direction and velocity. The average linear velocity is equal to:

KIn

where K = hydraulic conductivity for the lower portion of the aquifer in feet per day (229);
I = hydraulic gradient (0.0025); and
n = effective porosity (assumed to be 0.30).

The calculated average linear velocity for groundwater is estimated to be 1.9 ft/day. This rate of

migration assumes homogeneity of the subsurface materials.
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2.3 SOILS

Data collected during a literature review as well as an off-site groundwater investigation
have characterized the regional geology of the site area. Characterization of the on-site and near-
site subsurface geologic materials was performed using continuous split-barrel core (split spoon)
sampling while installing the deep monitoring wells and deep piezometer. Detailed descriptions of
the soil column at each well nest were recorded by a Geraghty & Miller field hydrogeologist. The
pH of split-spoon soil samples were measured in the field and selected soil samples were submitted
to a geotechnical laboratory for grain-size characterization, moisture content, measurement of

cation exchange capacity, and calcium carbonate equivalency.

2.3.1 Regional Geology

The region surrounding the site is underlain by about 150 feet of unconsolidated deposits of
Pleistocene and Holocene age. Underlying the unconsolidated deposits is carbonate bedrock of
Silurian Age. The unconsolidated deposits consist of an upper layer of beach and dune deposits
that range in thickness from 0 to 65 feet. In many locations, the beach and dune sediments are
overlain by slag fill. Thé fill inaterial, beach, and dune sediments are collectively known as the
Calumet Aquifer and are underlain by glacial till and lacustrine clay. The dune sediments are well-
sorted, predominantly quartz sand. The beach sediments consist primarily of sand but also contain
gravel, silt, and organic deposits. The glacial till consists mainly of clay and silt layers but can

contain sand layers (Watson and others, 1989).

The off-site groundwater investigation conducted by Geraghty & Miller in September 1996
further characteﬁzed the geology of the Calumet Aquifer north of the site. The results of off-site
CPT-EC measurements at each TSP characterized the geology at twenty off-site locations from the
surface to a maximum depth of 37;5 feet below grade. Results of this investigation are detailed in

Section 4.2.7. Locations of the TSPs are included on Figure 4-12. In general, subsurface sediments
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consist of medium to dense, sand to silty sand with occasional gravei layers. Gravely zones, where
present, are generélly found above depths of 20 feet. Relatively thin clay layers were encountered
at two off-site locations at depths of 25 and 18 feet, respectively, and a soft to firm clayey silt to
silty clay was encountered from 5 fe‘et to 15 feet below grade at another TSP. Immediately above
the base of the Calumet Aquifer, a gradual decrease in the cone end bearing resistance is evident at
all TSP locations, showing a repeating, characteristic profile. This profile is interpreted as a
gradational ﬁning downward sequence from sand to a sandy silt. Immediafely below this
gradational zone, the clay located at the base of the Calumet Aquifer was encountered at depths
ranging from 25.9 to 33.3 feet below grade. The depth to the top of the clay at the base of the
aquifer increases toward the north and east (lakeward thickening of the Calumet Aquifer). Overall,
the data provided by the CPT-EC bg corresponds well with the stratigraphy identiﬁed in on-site
borings. The CPT-EC logs for all twenty TSPs are included as Appendix B. This close comparison

suggests that the aquifer is relatively homogeneous throughout the area of investigation.

2.3.2 Site Geology

Continuous split-spoon samples were collected at each nested well location from the deep
monitoring well and piezometer using 2-foot length, 2-inch outer diameter split-spoon samplers.
Since MW-15S is not a nested location, continuous samples were collected from this well using the
same methbdology described above. Samplers were advanced inside 4 1/4-inch inner diameter
hollow stem augers using a drilling rig equipped with a standard 140-pound hammer and 30-inch
drop. The number of hammer drops (blow counts) for each 6-inch interval aré included on the Soil

Boring Logs in Appendix D.
Split-spoon soil samples were described in the field by a Geraghty & Miller hydrogeologist

utilizing procedures found in "Field Pocket Guide to Description and Sampling of Contaminated

Soils" (USEPA, 1991) as guidance and in accordance with "Unconsolidated Deposit Descriptive
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Requirements, IDEM". Soil sample descriptions are detailed on the boring logs in Appendix D.
The site subsurface has been characterized to a depth of 30 feet below grade. Geologic cross-
sections were constructed based on the soil boring data. The locations of these lines of cross-

section are shown on Figure 2-6.

Geologic croés—section A-A’ is shown as Figure 2-7 and depicts the subsurface stratigraphy
from north to south across the site. Geologic cross-sections B-B’ and C-C’, which depict the
subsurface stratigraphy from west to east across the site, are included as Figure 2-8. Surface
material encountered at each boring range from crushed rock fill (peninsula) at MW-6D, smelter
slag fill material at MW-7D, MW-8D, MW-10D, MW-11D, rail ballast fill material at P-1D,
asphalt at MW-9D aﬁd MW—13D, concrete at MW—12D and 'MW-14D, and topsoil at MW-15S,
MW-16D, and MW-17D. The various fill thickness ranges from none at the Outlot A wells to 1.5
feet at MW-13D fo 6 feet thick at MW-10D. Where fill material was encountered, underlying
* native soil was generally encountered at abrupt contaéts with the overlying fill. The uppermost
native soils é.t the site (excluding the. native topsoil at the Outlot A wells) range from a silt at MW-
7D, to a gravely sand at MW-6D, MW-10D, MW-12D, and MW-13D to a loamy sand to sand at

the remaining soil boring locations.

Water saturated soil was encountered within native soil at depths ranging from 1.5 to 4 feet
below grade. The discontinuous silt and gravely sand, where encountered, overlay a sand and
loamy sand. This sand unit is encountered at depths ranging from 1 to 10.5 feet below grade and is
contiguous across the site. Overall, this unit has an approximate thickness of 20 feet. Underlying
this sand unit, at depths ranging from 20 to 24.5 feet below grade is a silty éand. This unit is also
continuous across the site and has an overall average thickness of 5 feet. The thickness of the silty
sand unit increases to 9.5 feet at MW-6D and generally decreases in thickness toward the north.
Underlying the silty sand unit at all locations is a plastic clay. The clay was encountered at an

average elevation of 556.00 feet above mean sea level (Figures 2-7 and 2-8).
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All soil borings were terminated within the upper 1 foot of the clay. Based on boring log
data, the approximate saturated thickness of the Calumet Aquifer beneath the site is 24 feet. The
clay unit encountered in all borings represents the base of this aquifer. The site specific geology

agrees with regional geologic studies conducted in the site area.

The pH of split-spoon soil samples was measured in the field using a HyDac,Modevl 910
field pH meter. Calibration for the pH field meter was performed daily using buffer solutions of pH
7.01 and pH 10.01. Measurements for pH in soil are included on the boring logs in Appendix D.
Values for pH ranged from 7.10 in the 10 to 12 foot and 18 to 20 foot sample intervals collected at
MW-6D, to a pH of 11.09 in the 2.5 to 4.5 foot sample collected from MW-9D. The a{/erage pH
value in sand from the background well (MW-6D) was 7.17. Average soil pH values in the
downgradient wells (MW-7D through MW-14D) ranged from 7.41 at MW-7D to 8.80 at MW-9D.

The three major sediment types identified in the subsurface at the site include sand, silty
sand, and gravely sand. One representative soil sample from each of these major sediment types
was submitted for geotechnical analysis. These samples were collected from selected borings and
submitted to a laboratory for particle-size analysis using ASTM D422, laboratory determination of
moisture content by ASTM D2216, calcium carbonate equivalency (CCE) by AOAC Method
955.01, and determination of cation exchange capacity (CEC) by USEPA Method 9081. The soil
samples were collected by split-spoon from MW-8D, MW-12D, and MW-13D. The sample
submitted from MW-8D was collected from the 24-26 foot interval near the base of the aquifer.
This sample is representative of the silty sand unit which overlies the confining clay layer beneath
the site. The soil sample from MW-12D was collected from the 5-7 foot interval and is
representative of the gravely sand which underlies a portion of the site beneath the overlying fill
material. The soil sample collected from 10.5-12.5 foot at MW-13D is representative of the sand

unit which is encountered in all soil borings below the gravely sand and above the silty sand unit.
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Soil sampleé were placed in clean, standard geotechnical soil sample jar and shipped with chain-of-

custody documentation to Bowsér-Morner, Inc. in Dayton, Ohio. Analytical results are included

with the laboratory report in Appendix E.

The results for particle size analysis, moisture content, CEC, and CCE are included in Table

1 of the analytical report in Appendix E. The gravely sand sampled at MW-12D showed 3%

gravel, 94% sand, 2% silt, and 1% clay. The moisture content of the gravely sand (MW-12D) was

18.3%. CEC, expressed as milli-equivalency per 100 grams (meq/100g) for the gravely sand was
0.72. The CCE for gravely sand 18.1%.

The sand sample from MW-13D showed 91% sand, 8% silt, and 1% clay. The moisture
content in the sand (MW-13D) was 23.6%. CEC for the sand unit was 1.19 meq/100g. The CCE
for the sand was 34.8%.

The particle (grain) size distribution at MW-8D (silty sand) showed 54% sand, 42% silt,
and 4% clay. The moisture content in the silty sand (MW-8D) was 25.1%. The CEC for the silty
sand was 1.87 meq/100g. The CCE for silty sand was 45.5%.

These results, when compared to the soil sample descriptions from the soil boring logs,
show close agreement between laboratory and field classification for the three major soil types.
These values for moisture content are consistent with these three sediment types. These low values
for CEC are consistent with the corresponding sediment type and indicate the sediments have a low

capacity to attenuate any releases of foundry waste or other constituents by cationic exchange.
These CCE numbers suggest that calcium carbonate is prevalent within the subsurface

sediments at the site at concentrations which would provide carbonate ions to groundwater. Metal

carbonates are relatively insoluble salts and free carbonate could sequester metals at the site in the
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subsurface. This reaction would tend to attenuate metals. The CCE is consistent with field
measurements of pH in soil samples (average range of pH values in soil were 7.17 to 8.80) as well

as hydrochloric acid reactions observed in soil samples (see boring logs in Appendix D).
2.4 LAKE GEORGE SURFACE WATER AND SEDIMENT

Lake George is located adjacent to and south and west of the site. The lake is surrounded
by industrial and residential development and is bounded by Calumet Avenue to the west, New
York Avenue to the east, 129th Street to the south and 122nd Street on the north. A causeway
(125th Street), divides ‘the lake into north and south basins (Figure 1-1). The northeastern shoreline

of the north basin and an associated wetland is located adjacent to the site (Figure 2-1).

The Illinois State Water Survey performed a diagnostic-feasibility study of Lake George
from' July 1992 through November 1993, hereafter referred to as the lake study. The objective of
this lake study was to' assess the present condition of the lake and recommend an integrated
protection/mitigation plan for the lake and associated watershed (R.K. Raman and others, 1996).
The results of the lake study that characterized the environmental setting of Lake George and the

applicable data from this report are referenced below.

2.4.1 Surface Water

The limited drainage area of Lake George consists of 374 acres. This area includes the 148-
acre lake, 173 acres of open soil, and 53 acres of impervious material. The original surface area of
the lake has been significantly reduced in the past through filling for industrial expansion (R.K.
Raman and others, 1996). Precipitation that does not infiltrate into the soils at the site, appears to
drain to Lake George (Geraghty & Miller, 1992). " A shallow ditch, located along the north
boundary of the manufacturing 'parcel, drains the northern portioh of this parcel. Drainage in this

ditch appears to be toward Lake George to the west. On the southern part of the manufacturing

GERAGHTY & MILLER, INC.



Federated Metals Corporation
RFI Report, Rev. 2
January 1998

Page 2-17

area, surface Water would drain toward the southeast. Surface water then would drain south
through the landfill parcel and into a swale on the south side of this parcel that enters the marshy
area. Runoff on the landfill would generally drain toward Lake George or toward the facility.

Runoff draining toward the facility would flow through shallow ditches eastward towards the

marshy area.

A bathymetric survey conducted for the lake study showed that the maximum water depth

in the lake is 4 feet in the north basin and 3.5 feet in the south basin. Average depths were 1.8 feet

and 2.2 feet in the north and south basins, respectively.

The hydrologic budget for Lake George, measured during a one-year period (R.K. Raman
and others, 1996), showed 75% of the inflow volurme to the lake was through direct precipitation,
13 percent was watershed runoff, and 12 percent unmeasured inflow volume. Outflow volume was
estimated at 66 percent evaporation, 10 percent was allotted for surface runoff with no
substantiation, and 24 percent allotted to unmeasured volume. Surface water drainage from Lake
George would be through the Calumet Avenue ditch to the Lake George canal (Figure 1-1). The
results of the study (R.K. Raman and others, 1996) suggests that sedimentation of the Calumet

~ Avenue ditch over the years has resulted in higher surface water levels in Lake George.

Elevation data collected for the lake study during the period October 1992 to January 1993
indicates that groundwater flow is from the Lake George to the Calumet Aquifer. Historical site-
specific groundwater elevation data (as described in Section 2.2.2), also shows this relation exists.
The exception to this relation is that groundwater flows from Wolf Lake to Lake George (Watson
and others, 1989, R.T. Kay and others, 1996). This groundwater relation between Wolf Lake and
Lake George is the result of artificially high water levels in Wolf Lake likely caused by industrial
discharges (R.T. Kay and others, 1996).
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Surface water characteristics of Lake George were evaluated during the lake study. Those
physical characteristics that were measured include pH, alkalinity as CaCO,, conductivity, chloride,
solids, phosphorous, nitrogen, and chemical oxygen demand (COD). The water quality

characteristics for the north basin of Lake George, are summarized in Table 2-5 (R.K. Raman and

others, 1996) Values of pH in the north basin ranged from 7.68 to 8.97. The higher than normal »

pH values in the north basin were attributed to photosynthe51s (R.K. Raman and others, 1996). In
the south basin, pH ranged from 8.50 to 10.37. The higher pH values detected in the south basin
were suépected' to be from runoff and leachate from the Bairstow slag piles (R.K. Raman and
others, 1996). Total alkalinity ranged from 81 to 182 mg/L in the north basin and 46 to 181 mg/L
in the south basin. These results suggest the lake is well buffered, and typical of midwestern lakes.
Mean conductivity values are 723 and 691 umho/cm in the north and south basins, respectively.

The conductivity values are nearly twice the values observed for Illinois lakes and may be a result
of runoff from the Bairstow site, and adjacent industrial areas (R.K. Raman and others, 1996).

Mean ehloridelvalues detected in the north and south basins (67 and. 71 mg/L, respectively) were
not unusual. Total dissolved solids detected in north and south basins were within the limit of 750
mg/L as specified by the Indiana Pollution Control Board (Title 327). The mean of total
phosphorous concentrations detected were 0.06 mg/L for the north basin and 0.11 mg/L for the

south basin. Based on phosphorous results, the lake is expected to remain eutrophic (R.K. Raman |

and others, 1996). The majority of nitrogen detected in the surface water (approximately 80
percent) of Lake George constitutes nitrogen of organic origin. There was no substantial difference
in nitrogen levels between basins. The maximum total ammonia concentration observed is well
below regulatory criteria. Levels of COD observed (mean values of 31 and 58 mg/L for north and
south basins, respectively), indicate that lake water has a high degree of organic enrichment (R.K.
Raman and others, 1996).
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2.4.2 Lake George Sediments

The lake study suggests that in the north basin of Lake George, lake bed sediments were
less than 0.5 feet thick‘and range from 0.5 to 2.0 feet thick in the south basin. Laké bed material
sampling for the lake study describes the lake bed (both basins) as composed of an organic muck
layer covering a sandy substrata. The thickness of the organic layer in the north basin was

consistently 0.5 feet (R.K. Raman and others, 1996).

Lake sediment sampling was performed by Geraghty & Miller in June 1996 using a hand-
held auger or scoop (Section 4.3). At several lake sediment sampling locations, an organic mat
layer was encountered from the lake bed surface to depths of 0.5 to 1.0 feet. Below the organic
material, native sediment was encountered. - Cores were advanced_ to a maximum depth of 2.0 feet
below lake bottom. The uppermost lake sediment was described as a silty, fine to medium-grained
sand with occasional gravel. The results of the lake study and the sediment characterization

performed by Geraghty & Miller agree.

In addition to lake sediment sampling performed by Geraghty & Miller, there have been
several studies that have included. sampling of bottom. sediments in Lake George. Historical
sediment data have previously been summarized by Geraghty & Miller in the RFT Task I report
(Geraghty & Miller, 1992) and in the lake study report (R.K. Raman and others, 1996).

The results of sediment data collected by Geraghty & Miller in June 1996 are included in
Section 4.3.5. These samples were collected adjacent to the waste landfill located at the site.
Sediment samples for the lake study (R.K. Raman and others, 1996) were collected from three
locations in the north basin and four locations in the south basin. For sediment characterization

purposes, a summary of the results of this sampling are included below.
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Sediment samples collected from the north basin were designated LGN, LGN1 and
LGN2. Sediment samples from the south basin are designated LGS, LGS1, LGS2, and LGO (the
LGO sample was collected at the Lake George outfall). The approximate locations are included
on Figure 2-9. Both surficial sediment samples and core sediment samples were collected at
each location. Core samples consisted of top, middle, and bottom samples. Laboratory analysis
for both surficial and core samples includes‘ total metals, total ‘phosphorous, total mtrogen,
chemical oxygen demand (COD), total solids, volatile solids, total organic carbon (TOC), and
density. The analytical results for both surficial and core sediments are summarized in Tables 2-
6 and 2-7, respectively. In addition, TCLP metals, TCLP PCBs, and TCLP pesticides, were

analyzed at each location. The TCLP analytical results are summarized in Table 2-8.

The results for sediment analyses (excluding TCLP results) were compared to Indiana
maximum background concentrations for total metals and Illinois maximum normal
concentrations for total metals, total phosphorous, COD, volatile solids, and TOC. Total metals
exceeding both the Indiana and/or Illinois background levels in the surficial sediment samples
include cadmium, copper, lead, and zinc at LGNI, at concentrations of 4.04, 293, 195, and 581
mg/kg, respectively, and zinc at LGN and LGS at concentrations of 234 and 199 mg/kg,
respectively. For the éore samples, parameters exceeding Indiana maximum background and/or
Illinois maximum normal concentrations for lake and stream sediments were detected at LGN,
LGNI1, LGS, and LGO. At LGN and LGS, constituents exceeding these background values were
detected in the top core sample only and for cadmium (2.12 and 2.17 mg/kg), lead (163 apd 197
mg/kg), and zinc (309 and 337 mg/kg). At LGNI, only copper in the middle sample exceeded
background at a concentration of 121 mg/kg. At LGO, lead in the bottom sample (152 mg/kg)
and zinc in-both middle and bottom samples (242 and 294 mg/kg, respectively) were detected
above background. In addition to metals, volatile solids exceed background in the top sample

collected at LGS (17 percent), and top, middle, and bottom samples at LGO (all at 14 percent).
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The results for TCLP metals, PCBs, and pesticides are preséntéd in Table 2-8. The

results for all TCLP parameters in lake sediments were below regulatory limits.
2.5 CLIMATOLOGICAL CONDITIONS

The Chicago metropolitan area has a temperate continental climate ((R.K. Raman and
otheré, 1996). Warm season (March to November) climate conditions are dominated by
maritime tropical air flow from the Gulf of Mexico. Winters can be severe and represent a
distinct cold season with frequent frost and snowfall. The period from November through March
is dominated by Pacific air. However, four to six tin_ies each winter, cold, dry air from the

Canadian Arctic moves south, taking temperatures below 0 degrees Fahrenheit (°F).

The climate of the Chicago metropolitan area is influenced by urbanization and Lake
Michigan. Within a few miles of Lake Michigan, the climate is modified by lake breezes, and
temperatures are warmer in winter and cooler in summer by 2 to 5 °F. The closest location to the
site where a wind summary has been comp{led is for Chicago O’Hare International Airport.
From this data, the predominant wind direction is from the south-southwest (9.9 percent of the

time).

Summer precipitation averages 4 inches per month, mostly in the form of showers and
thunderstorms. Summer winds are generally from the southwest. Snowfalls of 6 inches or more

occur every other year on average, with snow cover often persisting for several weeks.
Long term records are available from a climatological station at the University of

Chicagd, 12 miles northwest of the project area. These records indicate that temperatures range

from -24 °F to 104°F -with an average annual temperature of 49.1 °F . The average January
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temperature is 31.5 °F while the average temperature for July is 84.2 °F . Average annual

precipitation is 37.33 inches, and average snowfall is 26.95 inches.

According to the State Climatologist, additional local climatological data, including
atmospheric pressure (collected only during daylight hours at Gary Regional airport),

evaporation data, inversion development, and climate extremes are unavailable for Lake County.

2.6 ENVIRONMENTAL SETTING SUMMARY

The three major sediment types identified in the subsurface at the site are gravely sand,
sand, and silty sand. In general, water saturated conditions are encountered near the contact
between the overlying fill material and the native sediments. Groundwater elevations measured in
both shallow and deep wells and piezometers at the site are essentially equivalent. Generally,
groundwater flows toward the north to northeast at the site under an approximate hydraulic gradient
. of 0.0025 and a calculated average linear velocity of 1.9 ft/day. Off-site data suggests that
groundwater continues flowing to the north toward Lake Michigan. However, underground sewers
may affect local groundwater flow. In general, site-specific hydrogeologic and geologic data agrees
with regional data. With the exception of the June 1996 groundwater elevation data set; site data,
the results of the lake study (R.K. Raman and others, 1996), and the results in Kay and others
(1996), show Lake George as well as background monitoring wells MW-6S/MW-6D are

upgradient from the site.

Based on the water quality results of the lake study, with the exception of pH in areas of the
south basin (pH exceedances in the south basin were attributed to runoff and leachate from the
Bairstow site), chemical quality characteristics for which standards are available in Indiana, were

all within required limits (Indiana Pollution Control Board, Title 327). Total metals exceeded
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background in sediment samples collected from both north and south basins. Those metals
detected at concentrations exceeding background levels determined for sediment in Indiana and
lllinois streams and/or lakes, were cadmium, copper, lead, and zinc. Exceedances were detected in
both north and south basins of Lake Gedrge. The lake study concluded that the major problems
associated with Lake George are the deteriorated condition of the outlet structure (located along
Calumet Avenue at the southwest corner of the lake), the profusion of aquatic macrophytes, the

~ shallow depth, and the white precipitate in the south basin associated with the Bairstow site.
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3.0 SOURCE CHARACTERIZATION

Source characterization was performed to identify waste typ;e(s), quantity, physical form,
disposition, and facility characteristics affecting any release(s) from solid waste management units
(SWMUs) previously identified at the site (Geraghty & Miller, 1992).  Analytical data were
collected at those SWMUs presently containing slags and other foundry wastes to identify waste
composition and identify potentially leachable heavy metals.. In addition, the possibility of
contamination by organic chemicals in the foundry waste landfill, where solvents or other wastes

containing organic constituents may have been disposed, was investigated.
3.1 SITE HISTORY

Federated produced copper, lead, and zinc-based alloys ina scrap metals smelting opefation
atA the site from 1937 to 1983. On February 18, 1983, Federated permanently closed the
manufacturing fapiiity. Corporate and sales offices coﬁtinued to be maintained at the sif[e, along
with Warehoused product. In January, 1985, the corporate offices were relocated to New York and
the saies office was closed. Later in 1985, the 17-acre manufacturing portion of the facility was
sold. Federated retained ownership of the 19-acre portion of the property containing the foundry
waste piles and the unused 2-acre parcel, Outlet A. Though not the present owner of the
manufacturing parcel, Federated is addressing this portion of the site in the RFf, as well as the
waste piles on the landfill parcel. The RFI for the manufacturing parcel addresses only activities
carried out during the period of Federated's ownership and operation of the facilities within the
parcel, to the extent ﬁat such operations are separate and distinct from those of the new occupants.
Presently, four separate operations occupy the former Federated manufacturing parcel£ Accurate
Metals, Saxon Metals, American Solder, and Globe Roofing. Accurate Metals and Saxon Metals

are engaged in scrap metal reclamation; American Solder produces specialty solders and specialty
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casting metal; and Globe Roofing warehouses shingle roofing materials and several related

products.

3.2 SOLID AND HAZARDOUS WASTE GENERATION

Site processes consisted of four principal operations; each operation contained
subprocesses (Federated, 1980). The principal operations and subprocesses are summarized

below.

° Copper-based alloys (Brass Department) operation.
Subprocesses included brass furnaces, copper and brass anode manufacture; -and

Cupola operation.

° Lead-based alloys (Lead Department) operation.

Subprocesses included kettle refining and lead reverb dross smelting.

° Zinc alloys and zinc dust (White Metal Department) operation.
Subprocesses included the zinc dust operation, kettle operations, and furnace

operations.

° Nickel sulfate operation. _
Subprocesses included digestion and treatment of a nickel crude from copper

refining operations.

The 1980 Part A Application lists hazardous wastes generated at the facility. These hazardous
wastes are D008, D006, F001, and K069. A summary of the wastes produced (not including
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intermediate materials that were recycled), their process origins, and estimated total quantities

(Federated, 1980) is provided below.

Waste Process” Amount Produced! Hazardous Waste Code

Copper-Base Alloys

Zinc Fume Brass Furnaces 3,000 No NA?
Copper-Base Cupola
Operation
Blast Furnace Copper-Base Cupola 16,200 No NA
Slag Operation :
Hopper Copper-Base Cupola
Dust Operation 358 No NA
Used Baghouse Furnace Operation Yes D008
Bags
Used Firebrick Furnace Operation ' Yes D008

Lead-Base Alloys

Tin/Lead Fume Lead Reverb Operation 1,600 Yes K069

Low Tin Slag ~ Lead Reverb Operation UNK? Yes D008

Used Baghouse Lead Reverb Operation UNK Yes D008

Bags '

Used Firebrick Lead Reverb Operation UNK Yes D008
Lead Kettle Operation

Approximate Amounts in Tons
2 Not Applicable

3 Unknown

GERAGHTY & MILLER, INC.



Zinc-Base Alloys -

Zinc Sludge

Waste

Other

Used Firebrick
Used
Chlorothene
Spent Acid
Empty Drums
Cardboard,
Pallets

Waste Oil

Metal
Hydroxide
Sludge

Kettle Operation

Process

Furnace/Kettle
Operation

Maintenance

.Anode Cleaning

Formerly Stored
Used to Store
Materials

Acid

Motor and Other
Oils

Nickel Operation

783

. Amount Produced!

UNK

UNK
UNK

UNK
UNK
UNK

238,000
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Yes D008,
D006
Hazardous Waste Code
Yes D008
Yes .FO01
No NA
No NA
No NA
No NA
No NA

33 | IDENTIFICATION OF SWMUS

Approximate Amounts in Tons

Ten SWMU, as identified in the RFI Workplan (Geraghty & Miller, 1993), designate areas

where wastes were formerly stored or are presently stored at the site. Locations of identified

SWMUs are shown on Figure 3-1. A detailed description of SWMUs at the site and the information

sources used to determine the nature and location of the SWMUs is provided in the Task 1 report
(Geraghty & Miller, 1992). These SWMUs are described using information supplied to Geraghty
& Miller by Federated as follows:
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The foundry waste piles within the 19 acre landfill parcel outside the fenced area are
SWMU #1. The 1985 Closure Plan submitted to IDEM states that the waste piles
on SWMU #1 have been in place for approximately 40 years and contain
approximately 100,000 cubic yards of various slags and other foundry waste

including baghouse bags & zinc sludge.

The existing slag materials along the inside of the perimeter fence constitute

SWMU #2.

Photo-documented locations formerly used to store foundry waste materials (ATEC,

- 1985) within the manufacturing parcel are designated SWMU #3.

~ Baghouse bags (tin-lead fume) were formerly stored in a waste hauler container in

the area designated SWMU #4.
Zinc sludge was formerly stored in drums in the area designated SWMU #5.
SWMU #6 contains areas where zinc sludge was formerly stored in piles.

Prior to the facility being sold, light iron, such as empty acid drums, was stored at
SWMU #7, located near the southwest corner of the manufacturing parcel.

The main baghouse contains whitish dust and is SWMU #8. This material is on a
concrete floor and is under a roof. A smaller baghouse, located immediately south
of the main baghouse is also a part of SWMU #8. Waste piles located on the

concrete pad of this uncovered baghouse contain similar whitish dust.
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° A waste oil underground storage tank (UST) was removed from the area identified
as SWMU #9.

° The waste 1,1,1-trichloroethane (1,1,1-TCA) operation consisted of dipping rags in

1,1,1-TCA and using the rags to clean materials in the maintenance area now

designated to be SWMU #10. The rags were then allowed to dry causing the 1,1,1- -

TCA to evaporate. There was no storage of liquid waste 1,1,1-TCA in SWMU #10.

Locations of the ten identified SWMUs (#1 through #10) as described above are included
on Figure 3-1. SWMUs #1, #2, and #8 are the only identified SWMUSs presently cdntaim'ng
waste materials. These SWMUSs, particularly the landfill (SWMU #1), contain waste
materials representative of all varieties of waste generated at the site (Geraghty & Miller,

1992). SWMU #1 consists of the landfill outside the fenced area, presently containing

various slags and related foundry wastes. SWMU #2 contains visible waste slag materials

presently located within the fenced area of the manufacturing parcel. SWMU #8 is the

main baghouse and former small adjacent baghouse.
3.4 SWMU #1 AND SWMU #2 CHARACTERISTICS

The slags contained within SWMUs #1 and #2 are similar in composition since they were
derived from the same processes but simply placed in different locations. The following is a
description (Geraghty & Miller, 1992), of the varieties of foundry waste generated by Federated
and placed in SWMUs #1 and #2:

o Blast furnace slag from cupola operations. This material is described as being lava-

like.
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° Zinc oxide fume from the brass and cupola operation. It is described as a gray

powdery material. The zinc oxide fume may be also associated with baghouse bags.

° Tin/lead fume. This material would only be placed in the landfill as part of

baghouse bags. This material is described as a yellow powdery material.

° Low tin slag. This material is described as a lava-like material.

° Hopper dust. This material was described as a gray, coarse powdery material.

o Zinc sludge. No description is provided of this materiél.

° Used firebrick. This material is described aé a refractory brick that is metal
impregnated.

Geraghty & Miller personnel have identified ten visually distinguishable "types" of
slag/foundry waste in the landfill (SWMU #1) and inside the manufacturing parcel adjacent to the
landfill (SWMU #2). Three grab sampleé of each of the descriptive categories listed were collected
from these SWMUs. Waste sample locations are shown on Figure 3-2. Sample_locations are
designated waste grab WG 8 through WG 37. The three samples collected from each category
were composited into one sample by the analytical laboratory. The composite sample contains
equal parts by weight of each of the three samples. The visually distinguishable waste types and

corresponding sample identification numbers are described as follows:

9] Slag covered yellow brick, some brick fragments are light purple, some brick

fragments contain no slag coating - Sample ID#s WG-8,9,10.
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Dull, weathered, rust colored and earthy brown slag, fresh surfaces are glassy and

very dark brown or black - Sample ID#s WG-11,12,13.

Black glassy slag - Sample ID#s WG-14,15,16.

Yellow coated black and dark green glassy slag - Sample ID#s WG-17,18,19.

Pumice like, light, dark gray, and black - Sample ID#s WG-20,21,22.

Gray slag and bluish gray. powdéfy slag (sample ID# WG-24 had Eright aqua
stain) - Sample ID#s WG-23,24,25.

Gray brown spall, platy, distinct weathering pattern - Sample ID#s WG-

26,27,28.

Earth brown spall, platy - Sample ID#s WG-29,30,31.

Light gray powder (appearance similar to baghouse dust) - Safnple ID#s WG-

32,33,34.

Dark gray and black powdery, sandy, granular slag - Sample ID#s WG-35,36,37.

Some of these apparent waste types may represent essentially the same foundry waste in

different states of weathering, or may originate from slightly different process conditions.

- Likewise, it is possible that two apparently similar wastes may actually have different origins.
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3.5 SWMU #8 CHARACTERISTICS

SWMU #8, the old main baghouse and a former adjacent small baghouse, contains fine,
light-colored dusts which may be a type of fume. According ;co former Federated personnel, the
baghouse rooms in the west half of the main baghouse handled a different type of fume than the
rooms in the east half. Three grab dust samples from the west half and three grab dust samples from
the east half of the main baghouse were collected. Sample locations are designated WG-1 through
WG-6 and are shoWn on Figure 3-2. In addition to the main baghouse, one waste grab sample was

- collected from the former adjacent small baghouse (WG-7) as shown on Figure 3-2. The three

samples collected from the western half of the main baghouse, designated WG-1, 2, and 3 and the

grab samples collected from the eastern half, designated WG-4, 5, and 6 were each composited into
~ one sample by Asarco as discussed in Section 3.6.2.1. The composite samples contain equal parts
by weight of each of the three samples. Grab sample WG-7 was not composited. Samples were

submitted for total metals and TCLP metals testing.
3.6 WASTE CHARACTERIZATION/SWMU #1 AND SWMU #2

The initial characterization of SWMUs #1 and #2 began with a subsurface gas survey. This
sampling was performed to identify any areas within SWMUs #1 and #2 where disposal of
commonly used volatile organic solvents may have occurred. Existing records do not indicate that
such disposal occurred. The results of the soil gas survey were incorporated into the RFI to
subsequently direct thé number and lécations of soil samples to be collected for organics analyses
at these two SWMUs (see Section 3.6). Subsequently, waste sampling for SWMUs #1 and 2
consisted of sampling each known type of waste material, analyzing the samples for total inorganic
hazardous waste (Appendix IX) constituents, fluoride, and Toxicity Characteristic Leaching
* Procedure (TCLP) metals.
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3.6.1 Subsurface Gas Sampling

Subsurface gas sampling locations were located on a 50-foot grid spacing within SWMUs
#1 and #2. Minor variances to the grid spacing occurred where large slag boulders on the surface
are present. Where detectable concentrations of volatile organic compounds (VOCs) occuﬁed
during the subsurface gas sampling, additional delineation locations were flagged and subsequently
sampled. These delineation sample locations are in addition to the 50-foot grid spacing. A total of
234 sampling locations were flagged, numbered, and surveyed to + 1.0 feet in the horizontal

direction by a licensed surveyor with Ruettiger, Tonelli & Associates. Inc. of Naperville, Illinois.

Sampling locations, designated SG-1 through SG-234, are shown on Figure 3-3. The soil
gas survey wés performed utilizing a portable van-mounted gas chromatograph (GC). Samples of
soil gas were collected at each sampling point and screened for target VOCs. The field GC
_ screening included analysis | for benzene, toluene, ethylbenzene, -and -total xylenes (BTEX),
trichloroethene (TCE), 1,1,1-trichloroethane (1,1,1 TCA), tetrachloroethene (PCE), 1,1-
dichloroethane (1,1 DCA), 1,1 dichloroethene (1,1 DCE), and cis-1,2-dichloroethene (c-1,2 DCE).

Subsurface gas collection and mobile analytical services were provided by Plains
Environmental Services (Plains), Salina, Kansas with oversight provided by Geraghty & Miller.
Sampling was performed from November 14 through November 22, 1994. Subsurface gas
collection was performed using a truck-mounted probe which was hydraulically advanced to depths
of 1.5 to 2.0 feet below grade. Soil gas samples were then extracted from the probe for analysis
with the on-site mobile laboratory. After each sample was collected, all obvious solids were
removed from the probe. Decontamination was performed using a solution of potable water and a

Alconox™ detergent followed by a deionized water rinse.
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- Each subsurface gas sample collected by the probe was analyzed for two groups of VOCs,

BTEX and the six chlorinated VOCs previously discussed. Two separate samples were collected

simultaneously at each location with two syringes. Duplicate samples were collected at SG-12, 32,

60, 82,103, 124, 154, 178, and 214. All samples were analyzed immediately following collection

in Plains' mobile laboratory van. BTEX compounds were analyzed using a photo-ionization
detector (PID) and portable GC. Chlorinated VOCs (TCE, 1,1,1 TCA, PCE, 1,1 DCA, 1,1 DCE,
and c-1,2 DCE) were analyzed using an electron capture detector (ECD) and a dedicated GC. For
all analyées, periodic background samples of ambient site air were collected and analyzed to assess
background air quality and confirm that the sampling eqﬁipment was properly decontaminated. All
calibrations és required by the RFI Workplan were performed. QA/QC documentation is included
in the laborétory report in Appendix F. |

3.6.1.1 Subsurface Gas Sampling Analytical Results -

Subsurface soil gas samples were analyzed in the field and included analyses for BTEX and
TCE, 1,1,1 TCA, PCE, 1,1 DCA, 1,1 DCE, and c-1,2 DCE. The analytical results are included as
Table 3-1. The laboratory analytical results and data validation summary report are included in
Appendix F. All data are reported by Plains as not detected (ND) if instrument response was below
reporting limits. Samples SG-36, 163, and 216 had identifiable peaks but at concentrations
determined to be below the reporting limits. Those sampleé with detectable concentrations of the
target VOCs include SG-43, 126, 209, 211, 215, 216, 217, 218, 231, and 232. The analytical

results for these ten (10) sampling locations are included on Figure 3-3.

Benzene and toluene were detected at SG-43 at concentrations of 0.1 and 0.2 ug/L,
respectively. Sample location SG-126 had a PCE concentration of 0.04 ug/L. SG-209 had
concentrations of TCE at 0.03 ug/L and PCE at 0.02 ug/L. SG-21 1,>215, 217,218,231, and 232 all
had concentrations of 1,1,1 TCA reported at 0.04, 0.02, 0.02, 0.07, 0.0l,‘ and 0.02 ug/L,
respectively. The sample for SG-216 had a concentration of ¢-1,2 DCE of 0.17 ug/L. The
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remaining samples had no detectable concentrations of the target compounds. The occurrence of
soil gas survey detections were infrequent (8 of 234 sites) and at exceedingly low concentrations,
especially for the chlorinated solvents. The results were used to guide the selection of locations for

subsequent sampling and analysis of native soil samples underlying SWMUs #1 and #2 as

described in Section 4.1.2.1.

3.6.2 Waste Sampling and Analvses/SWMU #i and SWMU #2

Waste éampling for SWMUs #1 and 2 consisted of sampling each known type of waste
material (as described in Section 3.4), analyzing the samples for total inorganic hazardous waste
(Appendix IX) constituents, fluoride, and Toxicity Characteristic Leaching Procedure (TCLP)
metals. Since organic Appendix IX hazardous waste constituents were not utilized in the foundry
processes generating the wastes, Appendix IX organic constituents were not included in the foundry
~ waste characterization program. Waste sample characterization for SWMUs #1 and #2 was
‘performed as part of the RFI to evaluate leaching potential of the wastes for risk assessment (if
needed) and to evaluate the composition and leaching potential of the wastes for use in waste

treatability studies as part of a potential Corrective Measures Study (CMS).
3.6.2.1 SWMUs #1 and #2 Waste Sampling Procedures

A total of thirty discrete samples (WG-8 through WG-37) were collected from the ten
visually distiriguishable waste types by Géraghty & Miller on February 28 and March 1, 1995.
Three samples of each of the ten distinguishable waste types were collected. Approximate sample
locations were selected at random and located on a gridded location map. Final sample locations
were then selected based on the nearest location of one of the ten distinguishable waste types. This

random sample location methodology was not used for the yellow coated, black and dark green
glassy slag (Sample ID #s 17,18,19) because this waste type is not prevalent and is found in

relatively small distinct piles.
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Waste samples were collected using a decontaminated, stainless steel scoop.
- Decontamination procedures are described in Section 4.1.1.4.1. Samples were collected from the
surface to depths of 6 inches below grade at each location and placed into 4-liter plastic containers

supplied by the laboratory. An equipment rinsate blank was collected prior to collecting a sample

at WG-20 on March 1, 1995. Laboratory grade deionized water was poured over the stainless 'steel |

sample collection spoon and collected in a 1-liter plastic bottle. This equipment blank water sample
was submitted for total metals analyses. . All sample containers were labeled with sample
identification, date and time of collection, and analysis to be performed. The waste samples were
shipped to ASARCO Technical Services (Asarco), Salt Lake City, Utah for next day delivery. The
equipment blank was shipped to Quanterra, North Canto, Ohio.

The three samples from each di‘stinguishabl'e waste type were composited into one sample.
Asarco performed the drying of samples, particle-size reduction, and compositing; Compositing
was éccomplished by crushing and thoroughly mixing equal portions (by weight) of each sample.
~ In addition, Asarco also performed extraction of the total metals samples. The digestates for total
metals and the residual sample aliqﬁots of solids were then shipped to Quanterra Environmental
Services laboratory in North Canton, Ohio for TCLP metals, total metals, fluoride, and total
cyanide analyses. Asarco completed the sample preparation on May 26, 1995 and Quanterra

received the prepared samples on May 31, 1995.
3.6.2.2 SWMUs #1 and #2 Waste Sampling Analyses

Waste sample analysis was performed on the Asarco prepared digestates and aliquots by
Quanterra. Total metals were analyzed using USEPA SW846 Method 6010A. Boric acid was
added to the total metals samples in the laboratory to neutralize the hydrofluoric acid uséd during
the digestion process at Asarco. TCLP extraction was performed by USEPA SW846 Method 1311.
Fluoride and cyanide (total) were analyzed by Methods for Chemical Analysis of Water and Waste
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(MCAWW) Method 340.2 and USEPA SW846 Method 9012, respectively. Methodologies for
specific metals are included in the laboratory analytical report. The analytical results for total
metals, fluoride, and total cyanide in the equipment blank and waste samples are summarized on
Table 3-2. The analytical results for TCLP metals are summarized on Table 3-3. The laboratory
analytical results and chain-of-custody documentation as well as the data validation summary

reports are included as Appendix G.

3.6.2.2.1 Analysis for Total Metals. Fluoride and Cyanide (Total) l

The results for total metals, fluoride, and cyanide (total) in the 10 composite saniples
collected from SWMUs #1 and 2, two laboratory duplicate samples (WG-11,12,13 and WG-
32,33,34), and the equipment blank are included as Table 3-2 with corresponding'waste grab
sample locations included ori Figure 3-2. Two laboratory control samples (LCS) were included for
analysis with this sample group. LCS percent recovery for arsenic, cadmium, copper, nickel,
selenium, zinc, barium, thallium, and vanadium were outside acceptance criteria.  Therefore,
sampie data associated with these quality assurance (QA) results are qualified as estimated (J)
(Appendix G). No metals were detected in the equipment rinsate blank. Additionally, the results
for the two samples that had léboratory duplicate analyses performed indicate that the
concentrations, for practical purposes of characterization, are the same. This agreement gives a

high degree of confidence in the precision of the results.

Each composite waste sample contained reportable quaﬁtities of all 17 metals included in
the total metals analysis with the exception of mercury and thallium. As discussed above, the
analytical results for arsenic, cadmium, copper, nickel, selenium, zinc, barium, thallium, and
vanadium were estimated based on data validation. Mercury was detected in only five of the
composite samples at concentrations ranging from 0.27 mg/kg at WG-21,22,23 to 11.4 mg/kg in
the duplicate sample for WG-32,33,34. Thallium was detected in only one sample, WG-32,33,3.4,

at a concentration of 24.9 mg/kg. Silver concentrations range from 1.1 mg/kg in WG-17,18,19 to
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27.1 mg/kg in WG—23,24,25. Barium was detected at concentrations ranging from 75.0 mg/kg at
WG-23,24,25 to 5,000 mg/kg at WG-29,30,31. Beryllium concentrations range from 3.1 to 199
mg/kg at WG-8,9,10 and WG-14,15,16, respectively. Concentrations of cadmium range from 2.5
mg/kg at WG-17,18,19 to 1,410 mg/kg in the duplicate sample for WG-32,33,34. Cobalt was
detected at concentrations ranging from 7.3 mg/kg at WG-32,33,34 to 97.7 mg/kg at WG-14,15,16.
Chromium concentrations range from 92.2 to 4,620 mg/kg at WG-23,24,25 and WG—14,15,1'6,
respectively. Concentrations of total copper range from 223 mg/kg at WG-17,18,19 to 52,100
mg/kg at WG-35,36,37. Total nickel ranges from 56.8 to 927 mg/kg at WG-26,27,28 and WG-
14,15,16, respectively. Antimony was detected at concentrations ranging from 51.2 at WG-8,9,10
to 4,750 mg/kg at WG-29,30,31. Concentrations of vanadium range from 12.0 to 213 mg/kg at
WG-23,24,25 and WG-8,9,10. Zinc rangés from concentrations of 1,060 mg/kg at WG-8,9,10 to
480,000 mg/kg at WG-23,24,25. Arsenic concentrations range from 3.0 mg/kg at WG-14,15,16 to
386 mg/kg at WG-26,27,28. Arsenic analysis was not performed for the duplicate sample collected
for WG-11,12,13. Lead was "detected at concentrations ranging from 1,780 to 122,000 mg/kg at
WG-20,21,22 and thé duplica%e sample for WG-32,33,34, respecti\}ely. Concentrations of selenium
range from 0.86 mg/kg at WG-17,18,19 to 91.4 mg/kg at WG-8,9,10. Analysis for selenium was
not performed for the duplicate sample collected at WG-11,12,13. Concentrations of tin range from

231 mg/kg at WG-8,9,10 to 40,400 mg/kg at WG-32,33,34.

Fluoride was detected in all composite samples. Concentrations of fluoride range from 30
mg/kg in WG-8,9,10 to 17,000 mg/kg in the duplicate sample collected at WG-11,12,13. Cyanide
(total) was detected only at WG-20,21,22 at a concentration of 0.42 mg/kg.

The analytical results for total metals and fluoride show a high variability between types of
waste. For example, total lead exceeded 99,000 mg/kg in two waste types (gray slag and bluish
gray powdery slag, and light gray powder) but was below 9,000 mg/kg for four waste types. Also,
totall cadmium exceeded 400 mg/kg in the same two waste . types that had the highest lead
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concentrations and also in a dark gray and black powdery, sandy, granular slag, but was less than

20 mg/kg in six waste types, including all four of the waste types where total lead was below 9,000
4 mg/kg. In contrast to lead and cadmium, the variability of total arsenic is relatively small. The

results, however, show a high variability between waste types for most metals.

Highest concentrations of lead and cadmium were detected in the bluish gray powdery slag

and light gray powder. Since these materials are fine-grained, they can easily infill the larger

particles of the other waste types. It is this infilling which probably explains the exceedances of

standards for TCLP for lead and cadmium that were found by ATEC in October 1988 (ATEC,
1988) for vertical channel samples collected at SWMU #1. The distribution of fine particulate
wastes containing high lead and cadmium concentrations will make the "surgical removal" of these

two waste types from SWMU #1 practically impossible.

3.6.2.2.2 Analysis for TCLP Metals

TCLP analysis for metals included silver, arsenic, barium, cadmium, chromium, lead,
selenium, and mercury. Analysis was performed for all 10 composite samples collected from
SWMUS #1 and 2. The énaly”tical results are included on Table 3-3. Sample locations are shown
on Figure 3-2. Silver, arsenic, chromium, selenium, and mercury were not detected in any of the
cofnposite samples. TCLP concentrations of barium, where detected, range from 1.1 mg/L in WG—
11,12,13 to 3.1 mg/L at WG-32,33,34. Cadmium was detected in composite samples WG-
20,21,22, WG-23,24,25, WG-32,33,34, the duplicate sample for WG-32,33,34, and WG-35,36,37.
Where detected, concentrations of cadmium range from 0.27 mg/L at WG-20,21,22 to 9.8 mg/L at
WG-23,24,25. TCLP lead concentrations were detected in all samples except WG-8,9,10, WG-
11,12,13 (including the duplicate for this sample), and WG-26,27,28. Where detected, lead
concentrations range from 0.36 mg/L at WG-17,18,19 to 78.4 mg/L at W(G-32,33,34.
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Barium, cadmium, and lead were the only TCLP metals detected in composite samples
collected from the landfill waste types (Table 3-3). The maximum concentration regulatory levels
established for these three metals for the toxicity characteristic are as follows: barium, 100 mg/L,
cadmium, 1.0 mg/L, and lead, 5.0 mg/L. None of the waste types where barium was detected
exceed the regulatory limit for this metal. Composite samples WG—23,24,25, WG-32,33,34
- (including the duplicate for this sample), and WG-35,36,37 exceed the regulatory limit for
cadmium. Those waste types which exceed the regulatory limit for lead are WG-20,21,22, WG-
23,24,25,'WG—32,3‘3,34 (including the duplicate for thls sample), and WG-35,36,37. |

Thoée waste types with TCLP exceedances were the three wastes mentioned previously as
having elevated concentrations of total lead and/or cadmium (gray slag and bluish gray powdery
slag, light gray powder, and dark gray and black powdery, sandy, granular slag) and the pumice
like, light gray to black (WG-20,21,22) waste type. Only the pumice-like light gray to black waste
material showed an exceedance for TCLP lead from a waste type that had relatively low
concentrations of total lead (1,780 mg/kg). It is significant that the pumice-like light gray to black

waste type is one that can form exceedingly fine particles, helping to explain the exceedance.

The waste types which exceeded established regulatory levels for toxicity éharacteristic and
therefore classified as hazardous for cadmium and/or lead were the pumice like, light gray to black
waste (WG-20,21,22), the gray slag and bluish gray powdery slag (WG-23,24,25), the light gray
powder which had an appearance similar to baghouse dust (WG-32,33,34), and the dark gray and
black, powdery, sandy, granular slag (WG-35,36,37). Only the pumice-like waste did not have a
particularly high total metal content. A common characteristic of these wastes types is that they

consist of fine particulates or are capable of being easily reduced to fine particles.
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3.7 WASTE CHARACTERIZATION/SWMU #8

Waste sample characterization for SWMU #8 consisted of analyzing the samples for total
metals and TCLP metals (eight RCRA metals). These analyses were performed to classify the
waste (hazardous or non-hazardous) and to assess the composition of the dusts in the event that they

are found in contact with soil beneath SWMU #8.

3.7.1 SWMU #8 Waste Sampling Procedures

A total of seven discrete samples (WG-1 through WG-7) were coﬂected from SWMU #8 by
Geraghty & Miller on January 3, 1995. An arbitrary grid was established for the main baghouse
and sample locations WG-1 through WG-6 were selected at random. Waste samples from the main
baghouse were collected using a decontaminated, stainless steel scoop. Samples were collected
- from the surface of the concrete floor at each location in the main baghouse. WG-7 was collected
from one of four piles located at the adjacent small baghouse. This sample was collected using a
" decontaminated stainless steel shovel. Decontamination procedures for sampling equipment are
described in Section 4.1.1.4.1. An equipment rinsate blank was collected following sampling at
WG-7. Laboratory grade deionized water was poured over the stainless steel spoon and collected in
a 1-liter plastic bottle. This equipment blank water sample was submitted for total metals analyses.
All grab waste samples were placed into 1-liter plastic containers supplied by the laboratory. Each
sample container was labeled with sample identification, date and time of collection, and analysis to
be performed. Waste grab samples were shipped to Asarco for next day delivery. The equipment
blank was shipped to Quanterra, North Canto, Ohio.

Asarco performed the drying of samples, particle-size reduction, and compositing.
Compositing was performed for WG-1, 2, and 3 as well as WG-4, 5, and 6 by crushing and
thoroughly mixing equal portions (by weight) of each sample. Once this was completed, remaining.

sample material not prepared for total metals analyses was shipped to Quantérra for TCLP metals

GERAGHTY & MILLER, INC.



Federated Metals Corporation
RFI Report, Rev. 1

January 1998

Page 3-19

and total mercury analyses. Asarco performed digestion and preparation of extraction of the total
metals samples (excluding mercury). Preparation of the digestates for total metals and residual
solid sample aliquots were completed at Asarco on January 23, 1995 and samples were shipped to
Quanterra Environmental Services laboratory in North Canton, Ohio for TCLP metals and total

metals analyses. Quanterra received the samples from Asarco on January 24, 1995.

3.7.2 SWMU #8 Waste Sampling Analyses

Waste sample analysis was performed on the Asarco prepared digestates and aliquots by

Quantgrra. Total metals analysis included silver, barium, cadmium, chromium, lead, mercury, and

selenium by USEPA SW846 Method 6010A. TCLP extraction was performed by USEPA SW846 »

Method 1311 for the same eight metals. Methodoldgies for specific metals are included in the
laboratory analytical report. The analytical resplts for total metals are summarized on Table 3-4.
The analytical results for TCLP metals are summarized 611 Table 3-5. The laboratory analytical
results and chain-of-custody documentation as well as the data validation summary reports are

included as Appéndix G.
3.7.2.1 Analysis for Total Metals

The results for total metals in the equipment blank, the two composited samples collected
from the main baghouse (WG-1,2,3 and WG-4,5,6), the sample collecﬁed from the small adjacent
baghouse (WG-7), as well as the results for laboratory duplicates performed on all three waste
samples are included as Table 3-4.- Corresponding waste grab sample locations are included on

Figure 3-2.
The two composite samples collected from the main baghouse contained reportable

quantities of all 8 metals included in the total metals analysis. Based on data validation, all

concentrations are qualified as estimated based on dilution of the samples prior to analysis
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(Appendix G). Sample WG-7 did not contain reportable concentrations of silver and only the
laboratory duplicate for this sample contained a reportable concentration for selenium. Mercury
analysis was not performed in the laboratory duplicate analyses. The laboratory duplicate
analytical results for total metals (excluding mercury) show a close comparison with the sample

results. Metals were not detected in the equipment blank.

Conéentrations of silver, barium, and cadmium in WG¥1,2,3 and WG-4,5,6 were estimated
at 13.8 and 10.2 mg/kg, 356 and 384 mg/kg, and 1,480 and 871 mg/kg, respectively. Estimated
concentrations for total chromium, arsenic, and lead in these two composité samples were 66.4 and
. 393 mg/kg, 693 and 393 mg/kg, and 54,200 and 64,600 mg/kg, respectively. Mercury and
selenium were detected in WG-1,2,3 and WG-4,5,6 at estimated concentrations of 88.0 and 88.2
mg/kg, and 389 and 11.3 mg/kg, respectively. Estimated concentrations of bé.rium, cadmium,
chromium, arsenic, le:ad, and mercury in the sample éoﬂected at WG-7 were 20.6, 463, 27.2, 16.0,
6,070, and 0.37 mg/kg, respectively. There is apparent similarity when comparing these results to
those SWMU #1 waste types descri?{)ed as bluish gray powdery slag and light gray powder, which

were found to be high in the same metals, notably lead and cadmium.
3.7.2.2 Analysis for TCLP Metals

The result)s for TCLP analysis for silver, barium, cadmium, chromium, arsenic, lead,
mercury, and selenium are included as Table 3-5. Silver, barium, chromium, arsenic, and selenium
were not detected in any of the waste grab samples at SWMU #8. Mercury was only detected in
the composite sample WG-4,5,6 at a concentration of 0.023 mg/L. Cadmium and lead were
detected in éll three waste samples. Estimated concentrations of cadmiurﬁ and lead in the main
baghouse samples (WG-1,2,3 and WG-4,5,6) were 33.4 and 10.8 mg/L, and 179 and 122 mg/L,
respectively. The TCLP cadmium concentration detected in the adjacent small baghouse (WG-7)

sample was 5.0 mg/L. The lead concentration in this sample was 6.6 mg/L.
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Cadmium, lead, and mercury were the only TCLP metals detected in waste samples

collected from SWMU #8 (Table 3-4). The maximum concentration regulatory levels established
for cadmium and lead, as previously discussed in Section 3.6.2.2.2, are 1.0 and 5.0 mg/L,
respectively. The regulatory level established for mercury is 0.2 mg/L. Only sample WG-4,5,6
detected mercury, at a concentration of 0.023 mg/L. This concentxaﬁoﬁ is below the regulatory
level. All thfee waste samples collected from SWMU #8 meet or exceed the regulatory limits for

both cadmium and lead and are therefore classified as hazardous.-
3.8 SUMMARY OF WASTE CHARACTERIZATION

For SWMUs #1 and #2, the concentrations of total metals in some of the metals
processing waste material are elevated relative to agricultural soils, specifically for lead,
cadmium, mercury, zinc, and copper. TCLP results of these same samples show only lead and
cadmium meet or exceed the regulatory limits. However, it is evident from the soil,
groundWater, lake sediment and lake water analytical results for samples collected beneath and
adjacent to SWMUs #1 and #2, that metals, other than those that failed TCLP, have impacted
the environment. The likely source for these impacts are the metal processing waste of SWMUs s
#1 and #2. As part of the corrective measures for the site, prevention from further leaching to
the environment of SWMUs #1 and #2 will be required. Alternatives for the prevention of

further leaching will be detailed in the Corrective Measures Study (CMYS).

The materials from the main bag house (SWMU #8), are characteristically similar to some
waste types on SWMU #1, the landfill. The waste material in the bag house may be the source of
the powdery wastes at WG-23,24,25 and at WG-32,33,34 on SWMU #1. Performing a selective
removal of the powdery materials in SWMU #1 would be practiéally impossible. As part of the

corrective measures for the site, removal of waste material at SWMU #8 will be required.
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Alternatives for waste removal at SWMU #8 will be detailed in the Corrective Measures Study

(CMS).
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4.0 RELEASE CHARACTERIZATION

Subsurface soils, groundwater, surface water and lake sediment at and adjacent to identified
SWMUs were investigated to identify whether releases have affected these media, and where
applicable, to evaluate the extent of any releases. SWMU locations are shown in Site Plan (Figure

3-1). A detailed description of SWMUs at the site and the information sources used to determine

the nature and location of the SWMUs is provided in the Task 1 report (Geraghty & Miller, 1992)

and summarized above in Section 3.0. SWMU s at the Federated site are summarized below:

SWMU #1 - The landfill outside the fenced area, presently containing various slags and

related fouﬁdry wastes.
SWMU #2 - All waste slag materials presently located within the fenced area.. .

SWMU #3 - All areas within the fenced-in area formerly used to store foundry wastes (as

documented by file evidence).

SWMU #4 - A waste hauler storage area formerly used to store used baghouse bags, in
addition to wood and paper. The baghouse bags may have contained tin/lead fume and/or
zinc fume. |

SWMU #5 - Former zinc sludge drum storage area.

SWMU #6 - Former zinc sludge pile storage area.

SWMU #7 - Former light iron storage area.
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SWMU #8 - Former main baghouse and small adjacent baghouse.

SWMU #9 - Former used oil underground storage tanks (UST) - capacity of at least 1100

gallons. -

SWMU #10 - Solvent (chlorothene) evaporation area.

4.1 SOILS

Soil sampling was performed as part of the RFI scope of work to determine if hazardous
waste (Appendix IX) constituents have been released into native soils beneath identified SWMUs at
the site. The soil sampling procedures and analytical results are summarized below with respect to
background safnpling as Well as the identified SWMUs. On-site soil sampling locations are

included on Figure'4-1. Background soil sample locations are shown on Figure 4-2.

4.1.1 Background Soil Sampling :

Three soil samples were collected to determine background concentrations of Appendix IX
organics and inorganics plus fluoride and total cyanide in soil near the site. These samples were
collected at Eggers Woods, a forest preserve located slightly less than 2 miles northwest of the
Federated site. Eggers Woods was selected as the background sampling site because it is near a
wetland in a setting similar to the former natural (pre-development) setting of the Federated site.
The location of Eggers Woods with respect to the Federated site and the background soil sampling
locations BG-1, BG-2 and BG-3 are shown on Figure 4-2.

The samples were collected at depths ranging from 6 to 18 inches below the ground surface.

Soil encountered at the background locations was fine to coarse mostly quartz sand with 20 to 40%

GERAGHTY & MILLER, INC.



Federated Metals Corporation
RFI Report, Rev. 2

January 1998

Page 4-3

gravel. Some silty black organic material was also observed in the samples. The samples were
takenﬂ in areas judged to be undisturbed; an area within the preserve formerly containing a Nike
missile base (U.S. military) was avoided. Sample locations were distributed to represent potential
spatial variability and were greater than 200 feet from traffic-bearing roads. A duplicate sample
and additional sample volume for matrix spike/matrix spike duplicate (MS/MSD) analyses were
also collected. The samples were analyzed for the Appendix IX inorganics plus fluoride and total

cyanide, VOCs, and semi-volatile organic compounds (SVOCs).

Since all of the organic compounds were reported below the detection limit (BDL), the
focus of the background evaluation was for the inorganic data. Data was collected for silver,
barium, beryllium, cadmium, cobalt, chromium, copper, nickel, antimony, vanadium, zinc,
arsenic, lead, mercury, selenium, thallium, tin, fluoride, and total cyanide. Of these compounds,
only barium, cobalt, chromium, coppef, nickel, vanadium, zinc, érsenic, lead, and fluoride were
detected in the background samples. Therefore','. formal statistical evaluations could only be
performed for these 10 cofnpounds. In the instance éf a non-detected value, a value equal to one-
half of the detection limit was used in the calculations. In addition, where duplicate samples

were collected from the same boring, the two values were averaged.
4.1.1.1 Comparisons Where All Background Data is BDL

Background data» for silver, beryllium, cadmium, antimony, mercury, selenium, thallium,
tin, and total cyanide were reported as entirely BDL Since there are so few background data
points and since each of the background points are BDL, an on-site sample will be determined to
be significantly different from background if it exceeds two times the detection limit. The
follbwing table lists the lowest detection limit and indicates whether there are any on-site data

points that exceed twice that value.
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Compound Detection Limit Exceedances?
Silver ' 1.0 Yes
Beryllium _ 0.50 Yes
Compound Detection Limit Exceedances?
Cadmium 1.0 Yes
Antimony ‘ 30.0 Yes
Mercury 0.10 Yes
Selenium : 0.50 ‘ . Yes
Thallium 1.0 No
Tin 100 Yes
Total Cyanide ‘ 0.28 No

4.1.1.2 Upper Confidence Limit Calculation

Prior to performing any statistical evaluations, a normality test was performed on the
Background data set (collected frorﬁborings BG-1, BG-2, and BG-3) for the 10 compounds
where there were reported concentrations in the background samples. Because of the very
limited number of points in the background data set, the results of any statistical test are not very
robust. However, a coefficient of variation was calculated and a Kolmogorov-Smirnov test for
normality was performed. Thé background data was determined to come from a normal
distribution. In accordance with the Work Plan, a confidence interval was calculated. The
following table gives the Upper Confidence Limit (UCL) of the 10 compounds and whether there

were any on-site data which exceed that limit.

COMPOUND UCL On-Site Exceedances?
Barium 22.4 Yes
Cobalt 12.1 Yes
Chromium 18.9 Yes
Copper 8.5 Yes
Nickel _ 12.4 Yes
Vanadium 16.5 Yes
Zinc 27.3 ~ Yes
Arsenic 14.7 Yes
Lead . 11.5 Yes

Fluoride 78 Yes
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The confidence interval constructed on the background data set is designed to contain thé mean
concentration of the background data set with 95% confidence. Therefore, the confidence
interval will fail to iﬁclude the true mean in approximately 5% of the cases. The upper
confidence limit is not meant to be an upper limit of acceptable background concentrations of a
compound. This means that it is possible for 5% of actual background data to fall outside of the

confidence limit.
4.1.1.3 Comparisons Between Two Groups

A parametric t-test or a non-parametric Wilcoxon Rank-Sum Test (Mann-Whitney U

Test) are more appropriate to determine whether a significant difference exists between

background and on-site data. However, because of the limited backgrouhd data set, these two

tests may not provide valid results. Nonetheless, these tests were performed since this is the only

data that was available.

In order to choose between a t-test or a Wilcoxon Rank-Sum Test, a Shapiro-Wilk Test
for Normality and Levene’s test for homogeneity of variances were performed on each of the ten
data sets. If a data set was determined to be either normally or lognormally distributed and the

variances were approximately equal, a t-test was performed. (In the case of a lognormal data set,

the tests were performed on the natural logs of the actual data.) If a data set was not normally or

lognormally distributed or if the variances were unequal, a Wilcoxon Rank-Sum test was
performed. The following table summarizes the results of the Shapiro-Wilk and Levene’s tests;
describes the test chosen (t-test or Wilcoxon Rank-Sum); and indicates whether a significant

difference (95%) exists between background and on-site data.

GERAGHTY & MILLER, INC.



Compound

Barium
Cobalt
Chromium
Copper

Nickel

Vanadium
Zinc
Arsenic
Lead

Fluoride

Are the data normally
or lognormally
distributed and are the
variances equal?

No
No
No-
No
No
Lognormal and variances
equal.
Lognormal and variances
unequal.
No
No

No
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Significant

Test Performed  Difference?

Wilcoxon Rank- No
Sum

Wilcoxon Rank- No
Sum

Wilcoxon Rank- No

“Sum :

Wilcoxon Rank- Yes
Sum

‘Wilcoxon Rank- No
Sum
t-test No

Wilcoxon Rank- Yes
Sum

Wilcoxon Rank- No
Sum

Wilcoxon Rank- No
Sum

Wilcoxon Rank- No
Sum
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In view of the limited background data set, the results of the background to on-site data

comparisons may not be reliable. Nonetheless, there appears to be evidence that suggests that

the on-site data may exceed background levels for zinc and copper. However, due to the limited

size of the background data set, it is difficult to ascertain whether the exceedances are due to site

activities or due to the natural heterogeneity of the soils in the area of the Federated site.

As a conservative approach, backgfound levels were regarded as having been exceeded by

the Federated soil sample concentrations if the concentration of a constituent exceeded the 95%
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UCL on the mean. The 95% UCLs on the means for barium, cobalt, chromium, copper, nickel,
vanadium, zinc, arsenic, lead, and fluoride are indicated on Table 4-1. Concentrations of metals

detected at the Federated site which exceed the 95% UCL on the mean for a given metal are also

indicated on Table 4-1.

4.1.1.4 Background Soil Sampling Procedure

4.1.1.4.1 Decontamination

A stainless steel hand auger, stainless steel bowl, and stainless steel scoop were used to
collect the background soil samples. Prior to sample collection at each location, all equipment was
decontaminated. In additioﬁ,, the auger head was decontaminated immediately before collecting the
soil sample from the planned sampling depth. Disposable gloves were worn and changed
frequently while the equipment was cleaned to avoid coﬁtamination. The procedure for cleaning

the sampling equipment prior to collecting a sample for chemical analysis was as follows:
1. A two percent solution of Alconox and distilled water was prepared in a bucket. A
distilled water rinse was prepared in another bucket. Laboratory grade deionized

water was poured into a clean (pre-rinsed with deionized water) spray bottle.

2. The hand auger (disassembled), bowl and scoop were immersed in the Alconox

solution.

All equipment was scrubbed with a brush to remove any adhering particles.

98]

4, All equipment was then rinsed with potable water, followed by thorough rinsing

with deionized water.
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5. Clean equipment was reassembled (if necessary) and placed on a clean polyethylene

sheet if not immediately used.

4.1.1.4.2 Sample Collection

New disposable latex gloves were worn during sample collection. All samples were
collected with a hand auger. The stainless steel scoop was used to remove the sample from the
auger head when necessary and the sample was contained in the stainless steel bowl. Soil was

placed in the appropriate laboratory containers using the same stainless steel scoop. Soil samples

for VOCs analysis were collected first at each location using the scoop to pack soil tightly into the

sample container to minimize headspace. Care was taken to insure that only the stainless steel
scoop touched the soil during sample collection. All sample containers were labeled with the
sample identification, date and time of collection, aﬁd analysis to be-performed. The label was
affixed to the sample using a sample tag. Samples were immediately placed on ice in the laboratory

provided cooler.

A portion of each soil sample was described in the field. Collection depth, Munsell color,

estimated texture (percent sand, silt and clay), odor and staining (if any), moisture or saturation

conditions, organic content (if any) and estimated mineral composition (for sand size and larger
particles) were recorded in the field book. The exact sample location was also recorded using

north-south and east-west measured distances from a fixed point.

The soil samples collected at locations BG-1, BG-2 and BG-3 were collected from
respective depths of 12 to 18, 6 to 12, and 10 to 16 inches below the surface. A duplicate sample
for each parameter was collected from location BG-2 and was designated as location BG-4.

MS/MSD analyses were performed for the sample collected at BG-1. Additional sample volume
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was collected for SVOCs to facilitate MS/MSD analyses. All samples were submitted under proper

chain-of-custody and sample preservation procedures to Quanterra, North Canton, Ohio.

An equipment ‘blank (FMGWMWC) was collected following sampling at BG-3.
quipment was decontaminated as outlined in Section 4.1.1.4.1. The laboratory deionized water
was then poured through the auger héad over the shovel and collected in the bowl. The water was
then poured from the bowl directly into the appropriate sample containers provided by the
laboratory for analysis of VOCs, SVOCs and Appendix IX Inorganics plus fluoride and total
cyanide. Necessary preservatives were added immediately after sample collection. The equipment
blank was designated FMGWMWC and shipped under proper chain-of-custody and sample

preservation procedures to the laboratory.

4.1.1.4.3 Background Soil Sampling Results

THe laboratory analytical results and chain-of-custody documentation as well as the data
validation summary reports are included as Appendix H. The anaiyﬁcal data for the near surface
background soil sampling is summarized on Table 4-2. VOCs and SVOCs were not detected in
any of the background soil samples. Appendix IX Metals detected in all three background samples
» include barium, cobalt, chromium, copper, nickel, vanadium, zinc, arsenic, and lead. Though not
detected, matrix spike recoveries and or post-digestion spike recoveries for antimony, selenium,
and thallium in sample BG-1 were below established control limits.- Therefore, non-detect results
for these metals are qlialiﬁed as estimated (Appendix H). The average mean concentration for each

detected parameter is 12.7, 10.4, 12.2, 4.5, 7.5, 9.3, 23.5, 2.9, and 7.9 mg/kg, réspectively.

The analytical results for fluoride and total cyanide are also included on Table 4-2. Based
on data validation results, the irﬁtial calibration criteria for both fluoride and cyanide were not met,
therefore, the results are qualified as estimated (Appendix H). Fluoride was detected in samples

collected at BG-1, BG-2, and BG-3, but not in the duplicate sample for BG-2. Assuming the
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concentration of fluoride in the duplicate sample is zero, the average mean concentration calculated

for fluoride is 26.8 mg/kg. Total cyanide was not detected in the background soil samples.

No other Appendix IX compounds were detected in the background samples. The
background soil samples have low levels of metals and fluoride which are consistent with

background concentrations associated with fine-grained sands.

Analytical results for the equipment blank are summarized on Table 4-2. The laboratory
analytical results and chain-of-custody documentation as well as the data validation summary
reports are included as Appendix H. Results indicate that only acetone was detected at an estimated
(below the practical quantitation limit) concentration of 16 ug/L in the equipment blank. Since
acetone was also detected in the method blank, acetone was qualified as not detected during data

validation (Appendix H).

4.1.2 Soil Sampling/SWMUs #1 Through #10 and Comparison to Background

All soil samples from beneath SWMUs #1 through #10 were collected from a depth of 6 to
12 inches below the top of native soil. This sample depth was specified in the RFI Workplan to
avoid biasing the results due to the possible inclusion of minor waste or other foreign particles from
~ the overlying fill. Soil was judged "native" if it did not appear to contain particles of waste material
and was not a non-native fill material (e.g. cinders, crushed stone, bricks, etc.). Generally, the
native soils encountered consisted of sand, sand and subrounded gravel, or a mixture of sand and

dark-colored organic material.

With respect to SWMUs #1 and #2, the number and locations of soil samples, and
parameters analyzed were selected by Geraghty & Miller (representing Federated Metals) and the
USEPA based on the results of the soil gas survey (Sectién 3.6.1) and the waste characterization

sampling (Section 3.6). Soil sample locations and parameters analyzed at SWMUs #3 through #10
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were outlined in the RFI workplan. All on-site soil sampling locations are shown on Figure 4-1.

All soil cuttings generated with the drilling rig during sampling were placed in 55-gallon drums,
labeled with the appropriate drilling location, dated, and staged within the fenced landfill area
adjacent to the decontamination pad. Additional details for disposal of cuttings are discussed in

Section 4.2.2.3

- Samples collected from SWMUs #1 and #2 were analyzed for VOCs, SVOCs, Appendix IX
Inorganics, plus fluoride and totél cyanide. All samples collected from SWMU #3, excluding
NS16 (6.5-7 feet) and NS14 (4.5-5 feet), were analyzed for the Appendix IX inorganics plus
fluoride. In addition, five samples collected at randomly selected locations in this SWMU were
also analyzed for VOCs and SVOCs. The seven soil samples collected from beneath SWMUs #4,
#5, #6, and #7 were analyzed for the Appendix IX inorganics plus fluoride. No soil samples were
collected beneath SWMU #8 since the main baghouse floor consists of a cement slab that éppears
to be in good shape. Soil samples collected at SWMU #9 were analyzed for VOCs, SVOCs and
Appendix IX Inorganics plus fluoride. Samples collected at SWMU #10 were analyzed for
Appendix IX metals plus fluoride, VOCs, and SVOCs.

The 95% upper confidence limit (UCL) on the mean of the background samples was
calculatéd for all detected constituents (metals and fluoride). Background levels were regarded as
having been exceeded in soil samples if the concentration of a constituent exceeds the 95% UCL on
the mean or, in the case where constituents were not detected 1n the background samples (BDL),
on-site data was considered to be significantly different from background if it exceeds two times the
detection limit. Constituents which exceed background are included in the analytical results

discussion for each SWMU.
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4.1.2.1 SWMU #1 and #2 Soil Sampling

SWMU #1 consists of the landfill outside the fenced area and contains various slags and
 related foundry wastes. SWMUV#z also contains waste slag materials but is located within the
fenced aréa. Ten near surface soil samples were collected from beneath these SWMUs. The
locations of SWMUs #1 and #2 as well as the sampling locations, designated NS-37 through NS-
46, are shown on Figure 4-1. Soil samples were collected at depths ranging from 1 to 9.5 feet
below the surface. The samples were collected from a depth of 6 to 12 inches below the top of
native soil and were analyzed for VOCs, SVOCs, Appendix IX Inorganics plus fluoride. Matrix
spike/matrix spike duplicate (MS/MSD) analyses were performed on the sample collected from
NS-46. A duplicate sample was collected from location NS-42. After sampling at location NS-44,
an equipment blank (FMGWMWH) was collected and analyzed for VOCs, SVOCs, Appendix IX
Inorganics, plus fluoride and total cyanide. Because of the presénce of large slag and concrete

debris, a backhoe was used to remove any overlying waste material at each sampling location.

4.1.2.1.1 SWMUs #1 and #2 Soil Sampling Procedure

Soil samples were collected at each location using a decontaminated backhoe to dig a trench
in the foundry waste material until native soils were reached. The backhoe was steam cleaned at
the on-site decontamination pad pridr to mobilization to each location. Small volumes of soil were
removed with the backhoe bucket as each sample excavation approached the contact between the
overlying fill material and native soil. Grab samples were examined and the approximate depth of
native sediment was determined. The bucket of the backhoe was not decontaminated ilmnediétely
prior to collection of the soil sample; however, care was taken to only retrieve a sample from the
middle portion of a large scoop of soil which did not come into contact with the backhoe bucket.

Following completion of sampling activities at each location, the excavation was backfilled.
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Samples were collected with a stainless steel scoop directly from the soil within the
backhoebbucket and placed into a stainless steel bowl. The soil was then removed from the bowl
with the same scoop and placed into the appropriate laboratory containers. VOC samples were
collected first with soil packed tightly in the sample container to eliminate headspace. Sample

handling and equipment (scoop and bowl) decontamination procedures were the same as those

described in Section 4.1.1.4.1

Prior to collecting the equipment blank, the backhoe bucket was steam cleaned and the

sampling equipment was decontaminated as described above. - The bowl and scoop were placed-

into the bucket. Laboratory-grade deionized water was poured over the bowl and scoop and into

the backhoe bucket. The water drained through a hole in the bottom of the bucket and collected

directly into the laboratory containers. This equipment blank water sample was prepared for

shipment to Quanterra as described in Section 4.1.1.4.2.

4.1.2.1.2 SWMUs #1 and #2 Soil Sampling Analvtical Results

The analytical results for soils collected at SWMUSs #1 and #2 are listed on Table 4-3. The

laboratory analytical results, chain-of-custody documentation, and data validation summary reports

are included as Appendix H. Results for VOCs, SVOCs, and metals and fluoride in soil are shown _

on Figures 4-3, 4-4, ahd 4-5, respectively.

VOCs detected in the samples from beneath SWMUs #1 and #2 are included on Figure 4-3.
Acetone was detected (estimated concentrations) at soil sample locations NS-39, 40, 41, 42
(duplicate), 43, and 45. Estimated acetone concentrations range from 16 ug/kg to 31 ug/kg.
Acetone is a common laboratory artifact. Methyl ethyl ketone (Q-butanone) was detected in the
samples collected from NS-40, NS-41, NS-42 and NS-45 but was also detected in the method
blanks for these samples. Therefore, these results are qualified as non-detect. Methyléne chloride

was detected at all locatiohs except NS-37 and NS-41 at concentrations ranging from 3.1 to 38
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ug/kg. Toluene was detected in samples collected from locations NS-37, 40, and 42 at estimated
concentrations that range from 3.0 to 5.5 ug/kg. At IQcation NS-43, toluene was detected at a
concentration of 8.7 ug/kg. In the sample collected from NS-45, concentrations of carbon disulfide
(5.9 ug/ky), tetrachlorogthehe (37 ug/kg), trichloroethene (30 ug/kg), and 1,2-dichloroethene (40
ug/kg) were detected. Total xylenes were detected at estimated concentrations of 4.1 ug/kg and 3.5

ug/kg at locations NS-39 and NS-43, respectively. No other VOCs were detected.

Concentrations of SVOCs detected in soil samples for SWMUSs #i and #2 are included on
Figure 4-4. Of the SVOCs, only di-n-octyl pthalate and pentachloroethane were detected.
Reported results for both compounds were less than the detection limit and therefore, estimated.
Di-n-octyl pthalate was detected only in the duplicate sample collected from location NS-42 at an
estimated concentration of 120 ug/kg. Pentachloroethane was detected in the samples from NS-38,
NS-42, and NS-46 at estimated concentrations of 91 ug/kg, 87 ug/kg, and 100 ug/kg, respectivély.
No other SVOCs were detected. )

Metals detected in soil are shown on Figure 4-5. Barium, chromium, copper, zinc, arsenic,
and lead were detected in all soil samples collected beneath SWMUs #1 and #2. Based on data
validation, soil matrix spikes for lead and selenium were below control criteria, therefore, results
for thgse two metals are qualified as estimated. In addition, metal data for barium at NS-37, 39, 44,
and 45, beryllium at NS-45, copper at NS-39, 43, 44, and 45, and antimony at NS-45 did not meet
serial dilution criteria. The respective results for these sample are qualified as estimated (Appendix
H). Barium concentrations detected in the samples range ﬁom 3.5 mg/kg at NS-40 to 143 mg/kg at
NS-45. Concentrations of chromium detected range from 3.7 mg/kg at NS-42 to 116 mg/kg at NS-
44. Copper was detected in the samples at concentrations that raﬁge from 3.5 mg/kg at NS-46 to
4,710 mg/kg at NS-45. Zinc concentrations range from 13.0 mg/kg at NS-46 to 8,230 mg/kg at
NS-45. Arsenic was defected at concentrations that range from 0.86 mg/kg at NS-42 to 28.4 mg/kg
at NS-45. Lead was detected at estimated concentrations beneath SWMUs #1 and #2 ranging from
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1.5- mg/kg at NS-42 to 3,230 mg/kg at NS-45. Silvef (2.1 mg/kg), beryllium (17.0 mg/kg), and
mercury were only detected in the sample collected from NS-45. In the samples collected at
locations NS-38, NS-39, NS-44 and NS-45, concentrations of cadmium range from 5.7 to 24.8
mg/kg. Cobalt was detected at locations NS-37, NS—44 and NS-45 at respective concentrations of
9.5,12.1, and 12.8 mg/kg. Nickel was detected at concentrations that range from 5.1 mg/kg to 87.2
mg/kg at all locations except Ns-41 and NS-46. Antimony concentrations of 41.0 mg/kg and 413

mg/kg were detected in the samples from NS-39 and NS-45, respectively. Vanadium was detected

at all locations except NS-38, NS-39, and NS-46 at concentrations which range from 6.3 to 14.3

mg/kg. At locations NS-39 and NS-44, concentrations of selenium were 1.3 mg/kg and 1.8 mg/kg, |

respectively. Thallium was not detected in any of the samples. Tin was detected at NS-44 (208
mg/kg) and at NS-45 (2,230 mg/kg).

The results fér fluoride and total cyanide are included on Table 4-3 and the results are
displayed on Figure 4-5. The soil MS/MSD recoveries associated with the quality control (QC)
samples were below the control criteria limits for fluoride (Appendix H). Therefore, all fluoride
data is qualified as estimated. Fluoride concentrations range from not detected at NS-41 to 790
mg/kg at NS-45. Total cyanide was not detected in any of the soil samples collected beneath
SWMUs 1 and 2.

4.1.2.1.3 SWMUs #1 and #2 Soil Results ComDared to Background

Native soil analytical results for SWMUs #1 and #2 were compared to background. As
previously discussed, the 95% upper confidence limit (UCL) on the mean of the background
samples was calculated for all detected constituents. Background levels were regarded as having
been exceeded in soil samples if the concentration of a constituent exceeds the 95% UCL on the
mean or, in the case where constituents were BDL in the background samples, on-site data was
considered to be significantly differént from background if it excceeds two times the detection

limit.
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VOCs detected above background were methylene chloride at NS-42 (15 ug/kg), the
duplicate sample for NS-42 (12 ug/kg), and NS-45 (38 ug/kg), tetrachloroethene at NS-45 (37
ug/kg), trichloroethene at NS-45 (30 ug/kg), and 1,2-dichloroethene at NS-45 (40 ug/kg). No
SVOC compounds detected exceed background.

Metals exceeding background at SWMUs #1 and #2 are silver at NS-45 (2.1 mg/kg),
barium at NS-39 (32.0 mg/kg) and NS-45 (143 mg/kg), beryllium at NS-45 (estimated 17 mg/kg),
chromium at locations NS-37 (106 mg/kg), NS-44 (116 mg/kg), and NS-45 (24.8 mg/kg), coppef at
all locations except NS-40 and NS-46, cadmium at NS-38, NS-39, NS-44, and NS-45 (at
.concentrations ranging frém 5.7 to 24.8 mg/kg), antimony at NS-45 (estimated 413 mg/kg),
vanadium at locations NS-37 (14.3 mg/kg), NS-44 (12.4 mg/kg), and NS-45 (12.7 mg/kg), zinc at
all locations except NS-46, arsenic at locations NS-39, NS-40, NS-41, NS-44 and NS-45

(concentrations range from 4.4 to 28.4 mg/kg), lead at NS-39, 43, 44, and 45 ét concentrations

ranging from 23.4 to 3,230 mg/kg, mercury at NS-45 (0.20 mg/kg), selenium at NS-44 (estimated

1.8 mg/kg), and tin at NS-44 and NS-45 (208 and 2,230 mg/kg, respectively).

Fluoride was detected at all locations except NS-41. Concentrations of fluoride range from
34 mg/kg to 790 mg/kg. Concentr»ations. of fluoride which exceed the 95 % UCL on the mean
background concentration for this compound were detected at NS-38, 39, 44, 45, and 46 (Table 4-1
and Figure 4-5). Cyanide was not detected in any samples collected beneath SWMUs #1 and #2.

4.1.2.2 SWMU #3 Soil Sampling

SWMU #3 consists of a number of contiguous and non-contiguous former foundry waste
pile areas as identified through a file search. Twenty-six soil samples were collected beneath
SWMU #3 at twenty-three locations shown on Figure 4-1. In general, sample locations for SWMU

#3 were selected to provide a uniform sampling coverage.
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Soil samples from the 23 locations in SWMU #3 (Figure 4-1) were collected from native
soil at depths ranging from six inches to nine feet below the surface. Samples at SB-1, 2, and 3, the
northern most area of SWMU #3 (northwest corner of the manufacturing parcel), were collected
with a split spoon at depths ranging from 4.5 to 7 feet below the surface. The soil at these locations
was generally quartz sand which contained black, silty, organic accumulations. Some gravel (20%)
was encountered at SB-2. A portion of SWMU #3 is located in the west-central portion of the site.
Soil Samples in this area were collected at SB-10, 14, 15, 16, 18, 19, 21, and 22. Native soil in this
area was sampled at depths ranging from 4 to 9 feet below the surface with the split-spoon. Soil
samples in this area were mostly fine to medium quartz sand with black, silty, organic material
preseht (tréce to 10 percent) at some locations. Some gravel (20%) was present in the samples from
SB-10, SB-18, and SB-22. At location SB-16, a 0.5 foot thick sand and gravel seam was included
in the soil sainple. Soil samples from the eastern area of SWMU #3 were collected at depths from
6 to 12 inches below the surface with the hand auger (HASB-27, 28, 29, and 30). Soil at depths of
1 to 3 feet below the surface were collected with split-spoons (SB-25, 26, 31, 32, 33, 34, 35, and
36). Native soil samples collected in this area were: generally fine to coarse grained quartz sand

containing 10 to 50 percent gravel.

All samples excluding NS16/6.5-7" and NS14/4.5-5' were analyzed for the Appendix IX
inorganics plus fluoride. Three duplicate samples for inorganics analyses were collected from
locations SB-10, SB-18, and HASB-27. Five samples were collected from randomly selected
locations SB-2, 14, 16, 26, and 30 and were also analyzed for VOCs and SVOCs. Random
selection was accomplished using a random number table, ignoring any selections outside the set of
sample location numbers (Figure 4-1) within SWMUs 3. Two duplicate samples, one each for
VOCs and SVOCs analyses were collected from location SB-14. Matrix spike and matrix spike
duplicate analysis were iaerformed on two samples collected from locations SB-2 and SB-18. In

addition, three equipment blanks were collected during the SWMU #3 soil sampling.
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4.1.2.2.1 SWMU #3 Soil Sampling Procedures

Two methods were utilized to obtain soil samples beneath SWMU #3. At sample locations
HASB-27 through HASB-30, a hand auger was used to collect the samples, iusing the same
methodologies and decontamination procedure described in Section 4.1.1.4.1 and 4.1.1.4.2. At
these locations, native soil was encountered within a few inches of the ground surface. However, at
all other locations, coarse fill material inhibited soil collection with a hand auger, and a drill rig
equipped with hollow stem augers and split-spoon samplers was used to facilitate sample

collection.

Hollow-stem augers, split spoons, a stainless steel bowl, and stainless steel séoop were used
to collect samples from locations beneath SWMU #3 where hand-augering was not feasible. Prior
to collecting each sample, the equipment was .decontaminated. Disposable gloves were worn and
changed frequently whjle> the equipment was cleaned to avoid contamination. The drill augers,
fods, tools, rig, and any piece of drilling equipment that came in contact (directly or indirectly) with
sediment or groundwater, was hot pressure washed on site prior to drilling. The split-spoon
sampler, bowl and scoop were decontaminated prior to each sample collection using the same
procedure outlined in Section 4.1.1.4.1. The drilling equipment was hot pressure washed on the
permanent decontamination pad between each borehole, and prior to leaving the site. All on-site

steam cleaning and split-spoon decontamination activities were monitored by the hydrogeologist.

4.1.2.2.2 Sample Collection

Samples obtained with the hand auger (locations HASB-27 through HASB-30) were
collected using the same procedure described in Section 4.1.1.4.2. The other subsurface samples at
SWMU #3 were collected using 3-1/4 inch inner didmeter hollow-stem augers (ASTM 1452) and a
two-foot long, split-spoon core sampler (ASTM 1586/1587). A coring machine was used to

remove the overlying concrete at sample locations within the existing building. A standard 140-
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- pound hammer with a 30-inch drop was used to advance the split-spoon sampler. Samples were
collected continuously and the number of hammer drops for each 6-inch interval was recorded in
the field book. Soils were described aécording to the "Field Pocket Guide to Description and
Sampling of Contaminated Soils" (USEPA, 1991) and descriptions were also recorded in the field
book. The soil boring information was later transferred to a Soil Boring Log form. Boring logs for

the near surface soil sampling a‘re included as Appendix J.

Prior to collecting and retaining soil from the split spoon sampler, the top several inches of"

sediments that may have caved into the bottom of the borehole were removed from the sampler and
discarded. New latex gloves were worn for each soil sample collected. Soil for VOCs analysis was
collected directly from the split-spoon with the stainless steel .scoop‘ and packed tightly into the
sample container. The soil was then described and descriptions were recorded in the field book.

Using the .scoop, the remaining soil was first transferred to the bowl and then placed into the
appropriate sample containers for the remaining parameters. All soil samples were labeled as
described in Section 4.1.1.4.2 and immediately placed on ice in the laboratory cooler. All samples
were submitted under proper chain-of-custody and sample preservation‘ procedures to the

laboratory.

Following the collection of samples at locations SB-10, SB-25, and SB-31, equipment
blanks designated FMGWMWE, FMGWMWD, and FMGWMWG were collected. The split-
spoon, bowl and scoop were decontaminated as outlined in Section 4.1.1.4.1. Laboratory deionized
water was then poured through the split-spoon over the shovel and collected in the bowl. The water
was then poured from the bowl directly into the appropriate sample containers provided by the
laboratory. Necessary preservatives were added and the samples were labeled. All three equipment
blanks were analyzed for Appendix IX Inorganics plus ﬂuoridé and total cyanide. Equipment blank:
FMGWMWD was also analyzed for VOCs and SVOCs. The samples were shipped under proper

chain-of-custody and sample preservation procedures to the laboratory.
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41223 SWMU #3 Soil Sampling Results

The soil analytical results for SWMU #3 are listed on Table 4-4. VOC concentrations
detected in the near surface soil samples are included on Figure 4-3. The equipment blank results
indicate that FMGWMWD did not contain detectable amounts of VOCs, SVOCs, Appendix IX
Inorganics, fluoride or cyanide. Lead was detected in FMGWMWE and FMGWMWG at
concentrations of 40.8 ug/L and 16.1 ug/L, respectively. Copper and zinc were also detected in
FMGWMWE at respective concentrations of 36.0 ug/L and 85.0 ug/L. Results for the equipment
blanks (reported in ug/L) are listed along with the near surface soil sampling results for SWMU #3
on Table 4-4. |

All five near surface soil samples (plus the duplicate sample) analyzed for VOCs contained
estimated concentrations of acetone ranging from 8.8 to 37 ug/kg. Since all acetone concentrations
were below the quantitation limit and acetone was also detected in the method blanks associated
with these samples, acetone is estimated as non-detect in all samples (Appendix H). Methyl ethyl
ketone was detected in samples collected from SB-16 (6.5 to 7 feet) and SB-26 (1 to 3 feet) at

“estimated concentrations of 10 ug/kg and 3.9 ug/kg, respectively. Methylene chloride was detected
in the samples from SB-14 (4.5 to 5 feet) and SB-16 at estimated concentrations of 4.0 and 6.7
ug/kg, respectively. No other VOC constituents were détecte_d in samples collected from SWMU
#3.

SVOC concentrations detected in near surface soil samples are included on Figure 4-4. The
data validation summary is included in Appendix H. SVOC constituents were detected in samples
collected from locations SB-14 and SB-16 at depth_s of 5to 7 and 7 to 9 feet, respectively. SVOC
constituents were also detected in the duplicate sample collected from SB-14 (5 to 7 feet).
Anthracene (79 ug/kg), benzo(a)anthracene (190 ug/kg), benzo(b)fluoranthene (210 ug/kg),
benzo(k)fluoranthene (91 ug/kg), benzo(g,h,i)perylene (74 ug/kg), benzo(a)pyrene (160 ug/kg),
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chrysene (260 ug/kg), fluoranthene (350 ug/kg), indeno(1,2,3-cd)pyrene (71 ugkg), 2-
methylnapthalene (44 ug/kg), phenanthrene (310 ug/kg), and pyrene (300 ug/kg) are the
compounds which were detected in the sample collected at SB-14; all at estimated concentrations.

The duplicate collected from SB-14 contained estimated concentrations of anthracene,
benzo(k)fluoranthene, benzo(g,h,i)perylene, benzo(a)pyrene, indeno (1,2,3-cd)pyrene, and 2-
methylnapthalene. Other compounds detected at estimated concentrations in the duplicate which
were not detected in the sample from SB-14 include: acenapthene (89 ug/kg), dibenzofuran (86
ug/kg), fluorene (95 ug/kg), and napthalene (84 ﬁg/kg). SVOC constituents detected at SB-14
(duplicate) above detection limits (not estimated) include: benzo(a)anthracene (500 ug/kg),
benzo(b)fluoranthene (420 ug/kg), bis(2-ethylhexyl)phthalate (710 ug/kg), chrysene (550 ug/kg),
fluoranthene (950 ug/kg), phenanthrene (1,100 ug/kg), and pyrene (740 ug/kg). The soil sample
from SB-16 (7 to 9 feet) contained alpha,alpha-dimethyl phenethyl at an estimated concentration of
1,900 ﬁg/kg and pentachloroethane at an estimated concentration of 160 ug/kg.

Concentrations of Appendix IX metals detected in the near surface soil samples collected
for SWMU #3 are included on Figure 4-5. The soil MS/MSD recoveries associated with the QC
‘samples were outside the control criteria limits for several metals in select samples. The analytical
results for samples associated with these samples are qualified as estimated based on data validation
(Table 4-4). In addition, all selenium post digestion spike recoveries were below the control criteria
and the selenium sample results are qualified as estimated. Analytes detected in associated blanks
include beryllium at SB-10, and lead and zinc at SB-35. The sample results for these metals are
qualified as not detected based on the blank results. The data validation summary report is included
as Appendix H. “

Silver was detected in the samples collected from locations SB-10, SB-14, SB-21, and SB-

22 at sample depths ranging from 4 to 6 feet below the surface at concentrations ranging from 1.3

to 4 mg/kg. Barium was detected in all the samples at concentrations ranging from 4.9 mg/kg at
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SB-18 (5.5 to 6 feet) to 219 mg/kg at SB-21 (5.5 to 6 feet). At locations SB-10, SB-14, and SB-34,
berylium was detected at concentrations whiqh range from 0.6 to 2.8 mg/kg at a depth of 4 to 7 feet
below the surface. Cadmium was detected in samples collected from 1 to 7.5 feet below the surface
at locations SB-3, SB-10, SB-14, SB-18, SB-19, SB-21, SB-22, SB-25, and SB-26 with
concentrations ranging from 1.1 mg/kg to 40.5 mg/kg. Cobalt concentrationé range. from 5.1 to
13.6 mg/kg and were detected in samples collected from 6 inches to 7 feet below the surface at
locations SB-10, SB-14, SB-21, SB-22, SB-25, SB-26, SB-31 SB-32, SB-33, SB-36,-HASB-27,
"HASB-29 and HASB-30. All the samples collected contained chromium at concentrations which

range from 3.0 mg/kg at SB-15 (6 to 7 feet) to 43.0 mg/kg at SB-36 (1 to 3 feet). Copper was also

detected in all samples at concentrations ranging from 2.5 mg/kg at SB-1 (4.5 to 5 feet) to 4,320
mg/kg at SB-21 (5.5 to 6 feet). Concentrations of nickel, detected at all sample locations except
SB-1, range from 4.3 mg/kg at HASB-29 (6 to 12 inches) to 414 mg/kg at SB-10 (duplicate, 4 to 6
feet). At locations SB-10, SB-14, and SB-21, at depths ranging from 4 to 7 feet, antimony was
detected at concentrations of 351, 82.3, and 234 mg/kg, respectively. Vanadium was detected at all
locations except SB-15 and SB-16 at concentrations that range from 5 mg/kg at SB-26 (1 to 3 feet)
to 14.2 mg/kg at SB-25 (1.5 to 2 feet). Detectable concentrations of zinc, arsenic and lead were
reported in all the samples beneath SWMU #3. Zinc concentrations range from 12.7 mg/kg at SB-
33 (2 to 2.5 feet) to 5,530 mg/kg at SB-14 (5 to 7 feet). Concentrations of arsenic range from 1.2
mg/kg at SB-1 (4.5 to 5 feet) and SB-16 (7 to 9 feet), to 53.1 mg/kg at SB-10 (duplicate, 4 to 6
feet). Lead concentrationé range from 2.2 mg/kg at SB-1 (4.5t0 5 féet) to 10,600 mg/kg at SB-10
(duplicate, 4 to 6 feet). Mercury was detected at SB-2, SB-14, SB-21, SB-22, HASB-27, and SB-
10 (Duplicate) samples at depths ranging from 6 inches to 7 feet below land surface. Mercury
concentrations range from 0.11 to 0.66 mg/kg. Selenium was detected at SB-3, SB-10, SB-14, and
SB-21 in samples collected from 4 to 7 feet below the surface, at concentrations that range from
0.91 to 6.0 mg/kg. Tin concentrations, at locations SB-2, SB-3, SB-10, SB-14, SB-21, SB-22, and
SB-25, range from 117 mg/kg to 3,040 mg/kg at sample depths of 1.5 to 7 feet. Thallium was not
detected in any of the samples from the SWMU #3 areas.
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Fluoride concentrations, where detected in the near surface soil samples, are included on
Figure 4-5. The soil matrix spike recovery for fluoride was below the control limits and all positive
fluoride results are qualified as estimated. Fluoride was not detected at locations SB-10, SB-16,
SB-31, SB-34, SB-35, SB-36 and HASB-30. Where detected, estimated fluoride concentrations
range from 23 mg/kg to 360 mg/kg at sample depths from 6 inches to 7.5 feet. Cyanidé was
sampled one day beyond the 14-day holding time for samples collected at SB-10 and SB-31.
Although not detected, cyanide results for these samples were qualified as estimated based on data
validation. Cyanide was detected in only one soil sample at SWMU #3, from SB-14 (5 to 7 feet), at

a concentration of 0.34 mg/kg.

4.1.2.2.4 SWMU #3 Soil Results Compared to Backeround »

For VOCs and SVOCs, SWMU #3 soil data were considered to be significantly different
from background if any coﬁcentrations exceed two times the detection limit. None of the VOCs
detected at SWMU #3 exceed this criteria. Several SVOC constituents which exceed background
were detected at SB-14. These compounds were fluoranthene (950 ug/kg), phenanthrene (1,100
ug/kg), and pyréne (740 ug/kg).

Results for native soils beneath SWMU #3 were compared to the 95% UCL of means for
the background or, in the case where constituents were BDL in the background samples, SWMU #3
data were considered to be significantly different from background if it excceeds two times the

detection limit.

Barium concentrations in samples from locations SB-2, SB-3, SB-10, SB-14, SB-21, SB-
22, SB-25 and SB-32 exceed the 95% UCL on the mean of the background concentration.
’ Chromium concentrations detected at locations SB-21 (22.0 mg/kg), SB-31 (27.6 mg/kg), and SB-
36 (43.0 mg/kg) exceed the 95 % UCL on the chromium mean background concentration. The
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95 % UCL on the mean background concentration for copper is exceeded at all locations except
SB-1 and HASB-29. The 95 % UCL on the mean background concentration for nickel were
exceeded at SB-2, 3, 10, 14, 15, 16, 21, 22, 25, 31, and 36, and HASB-30. The vanadium
concentration detected at SB-25 (14.2 mg/kg) is the only sample location in SWMU #3 which
exceeds the 95 % UCL on the mean background concentration for this metal. At all locations
except SB-1, SB-32, SB-33, SB-34, and HASB-29, zinc concentrations detected exceed the 95 %
UCL calculated for zinc. Arsenic concentrations detected at locations SB-2, SB-3, SB-10, SB-14,
SB-21, SB-22, SB-25, SB-31, and SB-36, which range from 3.7 to 53.1 mg/kg, _exceed the 95 %
UCL calculated for arsenic. The 95 % UCL calculated for lead is exceeded at all locations
excluding SB-1, SB-15, SB-32, SB-33, SB-34, SB-35, HASB-29, and HASB-30. Exceedance

concentrations range from 11.6 to 10,600 mg/kg. Concentrations of metals detected in the near .

surface soil samples which exceed the calculated 95 % UCLs for barium, cobalt, chromium,

copper, nickel, Vénadium, zinc, a;éenic, and lead, are indicated on Table 4-1.

Concentrations of metals exceeding two times the BDL in background samples were
detected at the following locations: silver at SB-10 (duplicate) at a concentration of 4 mg/kg,
beryllium detected at SB-14 (2.8 mg/kg), cadmium at SB-3, SB-10, SB-14, SB-19, SB-21, SB-22,
and SB-26 at concentrations ranging from 4.1 to an estimated 40.5 mg/kg, antimony at SB-10
(duplicate), SB-14, and SB-21 at cdncentrations from 82.3 to 351 mg/kg, mercury at SB-10
(duplicate), SB-14, SB-21 and SB-22 at concentrations ranging from 0.27 to 0.66 mg/kg, selenium
at SB-3, SB-10, and SB-14 at estimated concentrations ranging from 2.3 to 6 mg/kg, and tin at SB-
3, SB-10 (duplicate), SB-14, SB-21, SB-22, and SB-25 at concentrations from 311 to 3,040 mg/kg.

Locations in SWMU #3 which exceed the 95 % UCL on the mean background
concentration for fluoride include SB-1, 14 (5-7 feet), 15, 18, 19, 22, 25, and HASB-28 and 29.
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4.1.2.3 SWMUs #4, #5, #6, and #7 Soil Sampling

A total of 7 soil samples were collected from beneath SWMUs #4, #5, #6, and #7. These
samples were analyzed for the Appendix IX inorganics plus fluoride. SWMU #4 consisted of used

baghouse bags (in addition to wood and paper trash). SWMU # 5 contained drummed zinc sludge, -

and SWMU #6 contained piles of zinc sludge. SWMU #7 possibly stored used, cleaned-out acid

drums. Sampling and SWMU locations are shown on Figure 4-1.

4.1.2.?3.1 SWMUs #4. #5. #6. and #7 Soil Sampling Procedures

Samples beneath SWMUs #4, #5, #6 and #7 were collected with split-spoon samplers using
the same collection and decontamination methods described in Section 4.1.1.4.1. The samples
were collected at depths ranging from 1 to 6 feet below the surface. A duplicate sample was
collected at location SB-20. Following the sample collection at location SB-23, equipment blank
FMGWMWEF was collected and analyzed for Appendix IX Inorganics plus’ fluoride. The

equipment blank was collected using the same procedures described in Section 4.1.1.4.1.

Native soil was sampled beneath SWMU #4 at location SB-20 from 3 to 5 feet below the
surface. Soil at this location was fine to medium-grained quartz sand with 10% gravel. At SWMU
#5 native soil at SB-23 and SB-24 from 1 to 3 feet, consisted of fine to medium quartz sand, and
contained 10 to 20 % gravel. Soil samples collected from 4.5 to 6 feet at SB-11, SB-12 and SB-13
beneath SWMU #6, were fine sand with no gravel present. At locations SB-12 and SB-13, black,
silty, organic accumulations occur in the sand. Soil sampled beneath SWMU #7, at location SB-17
from 3 to 5 feet, was fine to medium quartz sand containing 20 % gravel. Detailed soil descriptions

are included on the boring logs in Appendix J.
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4.1.2.3.2 SWMUs #4. #5. #6. and #7 Soil Samplihg Results

The analytical results for Appendix IX inorganics plus fluoride constituents for SWMUss #4,
#5, #6, and #7 are listed on Table 4-5. The laboratory analytical results and chain-of-custody

documentation as well as the data validation summary reports are included in Appendix H.

For the metals, the soil MS/MSD recoveries associated with the QC samples were outside
the control criteria limits for several metals in select samples. The analytical results for samples
associated with these samples are qualified as estimated based on data validation (Table 4-5). In
addition, all selenium post digestion spike recdveries were. below the control criteria and the
selenium sample results are qualiﬁed as estimated. Analytes detected in associated blanks include
lead, nickel, and zinc at SB-17; beryllium at SB-20, and lead, copper, and zinc at SB-24. The
sample results for these metals are qualified as not detected based on the blank results. The data

validation summary report is included as Appendix H.

Fluoride concentrations, where detected in the near surface soil samples, are included on
Figure 4-5. "The soil matrix spike recovery for fluoride was below the control limits and all
fluoride results are qualified as estimated. Cyanide was sampled one day beyond the 14-day
holding time for samples collected at SB-17, 20, 23, and 24. Although not detected, cyanide
results for these samples were qualified as estimated based on data validation. Cyanide was not

detected in soils at SWMUs 4, 5, 6, and 7.

Copper, lead, and mercury were detected in the equipment blank (FMGWMWF) at

concentrations of 17.0 ug/L, 18.2 ug/L, and 0.64 ug/L, respectively.

In the sample collected from 3 to 5 feet at SB-20 (SWMU #4), barium (56.1 mg/kg),
cadmium (2.6 mg/kg), chromium (113.0' mg/kg), copper (505 mg/kg), nickel (35.2 mg/kg),
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antimony (36.2 mg/kg), vanadium (32.7 mg/kg), zinc (987 mg/kg), arsenic (7.5 mg/kg), lead (881
mg/kg), and tin (152 mg/kg) were detected. Fluoride and cyanide were not detected in the sample

from SWMU #4.

Soil samples for SWMU #5 Were_collected at SB-23 and SB-24. All metals were detected
at SB-23 (1 to 3 feet). At SB-24 only barium, chromium, and arsenic were detected. Maximum
concentrations detected at SWMU #5 include: silver (7.7 mg/kg), barium (402 mg/kg), beryllium
(6.9 mg/kg), cadmium (118 mg/kg), cobalt (13.0 mg/kg), chromium (45.9 mg/kg), copper (8,830
mg/kg}, nickel (474 mg/kg), antimony (6,560 mg/kg), vanadium (13.9 mg/kg), zinc (17,100
mg/kg), arsenic (189 mg/kg), lead (30,300 mg/kg), mercury. (2.9 mg/kg), selenium (6.1 mg/kg),
thallium (1.1 mg/kg) and tin (4,670 mg/kg). Fluoride and cyanide were not detected in either
sample from SWMU #5.

Results from samples collected from 4.5 to 6 feet at locations SB-11, SB-12, and SB-13
(SWMU #6) indicate that all metals were detected except for beryllium and thallium. Maximum
concentrations detected at SWMU #6 include: silver (5.9 mg/kg), barium (2,100 mg/kg), cadmium
(20 mg/kg), cobalt (11.6 mg/kg), chromiurﬁ (24.1 mg/kg), copper (15,400 mg/kg), nickel (182
mg/kg), antimony (73.6 mg/kg), vanadium (20.7 mg/kg), zinc (26,700 mg/kg), arsenic (25.1
mg/kg), lead (36,000 mg/kg), mercury (1.5 mg/kg), selenium (2.5 mg/kg), and tin (2,920 mg/kg).
The greatest concentrations for metals were detected in the sample collected from 4.5 to 5 feet at
SB-12. Fluoride was also detected in two samples collected beneath SWMU #6 at concentrations
of 46 mg/kg and 130 mg/kg from locations SB-11 and SB-12, respectively.

At SB-17 (SWMU #7) the sample was collected from 3 to 5 feet. Metals detected at this

 location include barium (4.6 mg/kg), cobalt (5.1 mg/kg), chromium (5.2 mg/kg), vanadium (5.4
mg/kg), and arsenic (3.4 mg/kg).
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41233 SWMUS #4. #5. #6. and #7 Soil Results Compared to Backeround

Results for native soils beneath SWMUs #4, #5, #6, and #7 were compared to the 95%
UCL of means for the background or, in the case where constituents were BDL in the background
samples, the data were considered to be significantly different from background if it exceeds two

times the detection limit.

Total metals and fluoride results for native soils beneath SWMUs #4, #5, #6, and #7 were .

compared to the 95% UCL of means for the background site. At SWMU #4, bérium, chromium,
copper, nickel, vanadium, zinc, arsenic, and lead concentrations exceeded the 95% UCLs on the
means of the background coﬁcentrations calculated for those metals (Table 4-1). Barium,
chromium, copper, nickel, vanadium, zinc, arsenic, and lead concent;ations detected at SWMU #5
exceed the 95% UCLs on the means for back_éround. At SWMU #6, barium, chromium, copper,
nickel, vénédium, zinc, arsenic, and lead concentrations detected at SB-12 exceed the 95% UCLs
on the means of the background concentrations. Fluoride was also detected in two samples
collected beneath SWMU #6 which exceed the 95% UCLs on the means of the background. At
SWMU #7, copper exceeds the 95% UCLs on the means.

Concentrations of metals exceeding two times the BDL in background samples and the
respective locations are as follows: silver at SB-12 (SWMU #6) and SB-23 (SWMU #5), beryllium
detected at SB-23, cadmium at all soil sample locations except SB-17 (SWMU #7) and SB-24
(SWMU #5), antimony, mercury, selenium, and tin at SB-12 and SB-23.

4.1.2.4 SWMU #8

SWMU #8 is the old main baghouse, small adjacent baghouse, and baghouse dust drums

area. An inspection of the concrete floor of the main baghouse was performed during waste
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sampling (Section 3.7). More than one-half of the floor was covered with a dust which prevented a
complete visual inspectién. The inspection of that portion of the concrete floor which was visible
during thé waste sampling suggests that the integrity of the floor is in good condition. A further
inspection of the floor will be pérformed once the dusts have been removed. To date, no soil

sampling has been conducted beneath SWMU #8.

In order to develop closure strategies and cost estimates for SWMU #8, an inventory of

the baghouse contents was performed in February 1996. The inventory included a listing of stored

materials, a site layout map, and photographic documentation of the site. During the inventory,
several potential asbestos containing materials (ACMs) were identified. Based on the inventory

results, an asbestos survey was subsequently conducted by an IDEM certified inspector. Costs

for removal of existing inventory, decontamination and disposal, and demolition of the baghouse -

have been solicited for inéorporation into the CMS.
4.1.2.5 SWMU #9 Soil Sampling

Four soil samples were collected at locations SB-7, SB-8 and SB-9 ﬁom beneath and
adjacent to SWMU #9, the location of a former underground storage tank (UST). The UST had
stored waste oil and was removed in May 1992. The location of SWMU #9 and the samphng

locatmns are shown on Figure 4-1.

Two soil samples were collected at SB-8 from depths of 5 to 7 and 7 to 8 feet, directly
beneath the center of the former tank. wa samples were collected at this location because there
was not enough soil volume recovered in the split spoon from 5 to 7 feet for analysis of all required
parameters. MS/MSD analyses were performed for both samples collected at SB-8. A sample was
also taken on each side of the former tank location at SB-7 (5 to 7 feet) and SB-9 (4 to 6 feet). A
duplicate soil sample was collected from SB-9. The samples from SB-7 and SB-9 were analyzed

for VOCs, SVOCs and Appendix IX Inorganics plus fluoride. The sample from 5 to 7 feet at SB-8
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was analyzed for VOCs and Appendix X Inorganics plus fluoride, while the sample from 7 to 8
feet was analyzed for SVOCs. After the sample was collected at SB-7, equipment blank
FMGWMWH was collected and analyzed for VOCs, SVOCs, and Appendix IX Inorganics plus

fluoride.

Soil sampled at SWMU #9 was generally fine to medium grained quartz sand which
contained 10 to 20 % gravel. . Crushed limestone backfill material was present to a depth of 4 feet
below the surface at SB-8. Soil boring logs with detailed lithologic descriptions are attached in

Appendix J.

4.1.2.5.1 Soil Sampling Procedure at SWMU #9

Samples beneath and adjacent to SWMU #9 were collected with splif-spoon samplers using
the same collecﬁon and decontamination methods described in Section 4.1.1.4.1. A coring machine
was used to remove the overlying concrete at locations SB-7 and SB-9. A portion of the soil from
each split-spoon sample was sc;,reened with a phbto-ionization detector (PID). The PID was
calibrated according to manufacture's instructions prior to use. PID screening was performed by
placing a portion of the split-spoon sample in a clean mason jar, covering with foil for several
minutes, and carefully puncturing the foil with the tip of the PID probe to take a headspace reading.

The equipment blank was collected using the same procedure described in Section 4.1.1.4.1.

4.1.2.5.2 SWMU #9 Soil Sampling Results

Soil sampling results for SWMU #9 are listed on Table 4-6. Concentrations of VOCs
detected in the near surface soil samples are shown on Figure 4-3. Both zinc and lead were
detected in the equipment blank (FMGWMWH) at concentrations of 199 ug/L zinc and 8 ug/L
lead. No VOCs or SVOCs were detected in the equipment blank sample.
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VOCs detected in the samplés include; acetone, methyl ethyl ketone, tetrachloroethene, and
trichloroethene. Based on data validation, methyl ethyl ketone was alsb detected in the method
blank. Positive results for this compound at SB-8 and SB-9 (duplicate) were qualified as non-
detect. Acetone was detected only in the sample from SB-7 (5 to 7 feet) at an estimated
concentration of 21 ug/kg. All of the samples contained detectable concentrations of
tetrachloroethene ranging from 110 ug/kg at SB-7 to 13,000 ug/kg at SB-8 (5 to 7 feet).
Trichloroethene was also detected in soil at each location. Concentrations detected range from 370

ug/kg at SB-7 to 1,900 ug/kg at SB-8.

Concentrations of SVOCs detected in the near surface soil samples for SWMU #9 are
shown on Figure 4-4. All concentrations were detected at less than the reporting limit and are
estimated. SVOCs were detected in samples from locations SB-8 and SB-9.  Estimated
concentrations of acenaphthene (47 ug/kg), phenanthrene (120 ug/kg), and pyrene (60 ug/kg) were
detected in the samples collected from 4 to 6 feet at SB-9. At location SB-8 (7 to 8 feet), estimated
concentrations of benzo(a)anthracene (47 ug/kg), chrysene (81 ug/kg) and pyrene (95 ug/kg) were
detected.

Concentrations of metals detected in the near surface soil samples for SWMU #9 are

shown on Figure 4-5. Based on data validation, cadmium at SB-9 was also detected in the blank
for this sample and is qualified as not detected. In addition, barium, copper, nickel, and zinc
concentrations are estimated based on data validation results (Appendix H). Concentrations of

barium, chromium, copper, nickel, vanadium, zinc, arsenic and lead were detected at each

location. Maximum concentrations of* these metals include; 24.0 mg/kg barium, 7.5 mg/kg

chromium, 803 mg/kg copper, 23.3 mg/kg nickel, 8.4 mg/kg vanadium, 1,010 mg/kg zinc, 3.9
mg/kg arsenic, and 388 mg/kg lead. At location SB-9, concentrations of beryllium (0.6 mg/kg),
cadmium (1.5 mg/kg), and tin (107 mg/kg) were also detected.
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Fluoride was not detected in any of the samples collected from beneath SWMU #9. The
soil matrix spike recovery for fluoride was below the control limits and all fluoride results are
qualified as estimated and not detected. Cyanide was sampled one day beyond the 14-day holding
time for the sample collected at SB-8 (5-7°). Although not detected in the sample, cyanide was
qualified as estimated and not detected for this sample. Cyanide was not detected in soils at

SWMU #9.

4.1.2.5.3 SWMU #9 Soil Results Compared to Backeround

VOCs detected at SWMU #9 at concentrations greater than two times the detection limit
were tetrachloroethene, and trichloroethene. None of the estimated but detected concentrations of

SVOCs at SWMU #9 were greater than two times the detection limit.

Barium, copper, nickel, ziﬁc, arsenic, and lead concentrations detected in soil at SWMU #9
exceed the 95% UCL on the means of the background concentrations for those metals (Table 4-1).
None of the metals which were BDL in the baékground soil exceed two times the detection limit at

SWMU #9.
4.1.2.6 Soil Sampling Adjacent to SWMU #10

A total of six soil samples were collected at locations SB-4, SB-5, and SB-6 adjacent to- and
north (hydraulically downgradient) of SWMU #10. SWMU #10 is an existing building which
contained the former chlorothene solvent rags evaporation area. The sampling locations and the
location of SWMU #10 are shown on Figure 4-1. Two samples from each location were collected
and analyzed for Appendix IX metals plus fluoride and cyanide, VOCs, and SVOCs. An
equipment blank was not collected during sampling at SWMU #10.
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The shallower samples at each location were coliected at depths ranging from 1 to 5 feet
below the surface. The deeper samples were collected from 5 to 7 feet below the surface. Soil
sampled beneath SWMU #10 was generally fine to coarse quartz sand containing 10 % silt and
10% gravel. Black, silty organic material and roots were present at locations SB-4 and SB-5.

Detailed lithologic descriptions are included in the boring logs in Appendix J.

4.12.6.1 SWMU #10 Soil Sampling Procedure

Samples adjacent to SWMU #10 were collected with split-spoon samplers using the same
collection and decontamination methods described in Section 4.2.2.2. The sample with the highest
PID response and a deeper sample with a lesser response in each boring were selected for

laboratory analysis.

4.1.2.6.2 SWMU #10 Soil Sampling Results

Analytical results for soil collected adjacent to SWMU #10 are listed on Table 4-7.
Concentrations of VOCs detected in the near surface soil samples at SWMU #10 are included on
Figure 4-3. Acetone was detected in all the samples at estimated concentrations ranging from 5.5 to
36 ug/kg. In the shallow sample (3 to 5 feet) at SB-4, 1,2-dichloroethene (120 ug/kg),
tetrachloroethene (560 ug/kg), and trichloroethene (570 ug/kg) were detected. VOCs detected in
the deep sample at SB-4 (5 to 7 feet) include, 1,1-dichloroéthane (30 ug/kg), 1,2-dichloroethene (33
ug/kg), and trichloroethene (1,500 ug/kg). Only methyl ethyl ketone was detected at an estimated
concentration of 6.9 ug/kg in the shallow sample collected from 1 to 3 feet at SB-5. Both shallow
and deep samples collected at SB-6 contained methylene chloride (4.4 and 2.8 ug/kg) and
tetrachloroethene (6.7 and 6.4 ug/kg), respectively.

Concentrations of SVOCs detected in the near surface soil samples are included on Figure

4-4. In the shallow sample collected at SB-4, concentrations of acenapthene (9,300 ug/kg), analine
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(24,000'ug/kg), benzo(a)anthracene (5,700 ug/kg), aramite (990 ug/kg), benzo(g,h,i)perylene (1,100
ug/kg), benzo(a)pyrene (3,100 ug/kg), chrysene (6,600 ug/kg), dibenzofuran (14,000 ug/kg),
fluoranthene (4,800 ug/kg), fluorene (18,000 ug/kg), napthalene (1,300 ug/kg), phenanthréne
(74,000 ug/kg), and pyrene (29,000 ug/kg) were detected. The deeper sample collected at SB-4
contained anthracene (110 ug/kg), fluorene (74 ug/kg), dibenzofuran (57 ug/kg), di-n-butyl
phthalate (150 ug/kg), phenanthrene (330 ug/kg), and pyrene (200 ug/kg). Di-n-butyl phthalate was

detected in both shallow and deep samples from. SB-5 at concentrations of 440 and 460 ug/kg. No

other SVOC constituents were detected in either sample from SB-5. The shallow soil sample
collected at SB-6 contained an estimated concentration of 42 ug/kg benzo(b)fluoroanthene. No

SVOCs were detected in the deep sample at SB-6.

- Concentrations of métals detected in the near surface soil samples collected adjacent to
SWMU #10 are included on Figure 4-5. Barium, cadmium, chromium, copper, njckel_, vanadium,
zinc, arsenic and lead were detected in both shallow and deep soil samples at each location.
Maximum concentrations detected include: 113 mg/kg barium, 34.5‘mg/kg cadmium, 12.7 mg/kg
chromium, 5,150 mg/kg copper, 65.3 mg/kg nickel, 12.2 mg/kg vanadium, 6,510 mg/kg zinc, 11.4
mg/kg arsenic, and 2,020 mg/kg lead. Highest concentrations for these metals were all detected in
the samples from SB-6. In addition to the above metals, antimony (33.4 mg/kg), mercury (1.2
mg/kg), and tin (285 and 572 mg/kg) were also detected at SB-6. Cobalt, mercury, and tin were
also detected at locations SB-4 and SB-5 at concentrations of 9.6 mg/kg and 5.4 mg/kg fo; cobalt,
0.13 mg/kg and 0.36 mg/kg for mercury, and 122 mg/kg and 224 mg/kg tin, respectively.

Fluoride was detected in samples collected at SB-4 and SB-5 at concentrations of 47 and 65

mg/kg, respectively. Cyanide was not detected in any samples collected from SWMU #10.
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4.1.2.6.3 SWMU #10 Soil Results Compared to Background

VOCs detected at SWMU #10 at concentrations greater than two times the detection limit

are 1,2-dichloroethene (tdtal), tetrachloroethene, trichloroethene, and 1,1-dichloroethane.

SVOCs detected in the near surface soil samples at SWMU #10 at concentrations greater
than two times the detection limit are acenapthene, analine, benzo(a)anthracene,
benzo(g,h,i)perylene, benzo(a)pyrene, chrysene, dibenzofuran, fluoranthene, fluorene, napthalene,

phenanthrene, and pyrene.

.Barium, copper, nickel, zinc, arsenic, and lead concentrations as well as fluoride at SWMU
#10 exceed the 95 % UCL of the means for the background samples. The 95 % UCL of the mean
for vanadium is exceeded only at SB-6 (Table 4-1). '

Concentrations of metals in soil at SWMU #10 which exceed two times the BDL in

background samples are cadmium, mercury, and tin.

4.1.3 Summary of Soil Sampling for Release Characterization

In order to evaluate potential migration and transformation of conétituents detected in
soil, contaminant solubility, speciation, adsorption, leachability, exchange -capacity,
biodegradation, hydrolysis, photolysis, and, oxidation rates forA specific constituents are
considered. A summary of these factors and their affect on migration and transformation for
specific VOCs, SVOCs, and inorganics detected in soil at the site are included as Table 4-8. The

results of soil samplinig for release characterization are summarized below.
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4.1.3.1 VOCs Summary for Soil

VOCs were not detected in any of the background soil samples. However, two ‘categories
of VOCs were detected in on-site soil; non-halogenated and chlorinated VOCs. Non-halogenated
VOCs detected in soil were acetone, methyl ethyl ketone, carbon disulfide, toluene, and xylenes
(total). Where detected, concentrations of these VOCs were low (Figure 4-3). These compounds
are all water soluble and relatively mobile in water media (Table 4-8). Hoxyever, biological
degradation rates for these constituents are fast to very fast. Therefore, these compounds are often

attenuated in the subsurface environment through unenhanced biodegradation. Of these

constituents, only acetone was detected in on-site groundwater at one monitoring well location and -

_in one surface water sample collected adjacent to the site (Sections 4.2 and 4.3). Based on the data,
non-halogenated VOCs appear to be randdmly distributed in soil, at low concentrations, and have

limited extent in the subsurface.

In addition, four chlorinated VOCs; PCE, TCE, 1,1- DCA, and 1,2-DCE (total) were
detected in soil at the site. All four chlorinated VOCs were detected in soil samples collected at
SWMU #10 (Figure 4-3). SWMU #10 is the existing building which contained the former
chlorothene solvent rags evaporation area. VOCs in soil beneath this SWMU were detected at
depths ranging from 1 to 7 feet below grade. In addition, TCE and PCE were detected in soil at
depths of 4 to 8 feet below grade beneath SWMU #9. SWMU #9 is located approximately 100 feet
east of SWMU #10 and is the location of the former waste oil UST (Figure 4-1). The detections at
SWMU #10 appear to be associated with the former solvent evaporation activity at this location.
The source of TCE and PCE detected at SWMU #9 is not known. However, all soil samples
collected at SWMU #9 were water saturated. )

The four chlorinated VOCs detected in soil are water soluble. However, these constituents

have moderate to high adsorption coefficients as well as the capacity to moderately exchange on
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silicate ‘minerals. These properties tend to retard migration rates of these compounds in
groundwafer. Of the four VOCs detected at both SWMUs, the only constituents found in
groundwater at MW-12S, 90 feet downgradient of the SWMU, were TCE and 1,2-DCE. No
chlorinated VOCs were detected in groundwater at MW-15S, located approximately 250 feet
downgradient of these SWMUs (Section 4.2). The extent of VOCs detected in soil at these ﬁvo
areas appear to be limited. In addition to SWMU #9 and #10, TCE and PCE were detected at one
soil sample (N S-45) collected at SWMU #1 at a depth of 9 to 9.5 feet below grade. This sampling
location is located in the south pentral portion of ~SWMU #1, ‘adjacent to the wetland area. The‘
extent of chlorinated VOCs at this location appears to be limited to a relatively small, isolated érea.
This is based on the low concentrations detected as well as the soil gas investigation resulfs

(Section 3.6.1.1), and downgradient groundwater analytical results (Section 4.2.4.1).
4.1.3.2 SVOCs Summary for Soil

SVOCs detected in soil include coal tar constituents, phthalates, diphenylamine,
pentachloroethane, and 4,6 dinitro-2-methylphenol. Factors affecting contaminant migration and
transformation of these constituents are included on Table 4-8. The solubilities of these
constituents are low, especially for the coal tar constituents and phthalates. In addition, the
leachability of these SVOCs are moderate to Jow and the capacities to exchange on silicate minerals
is moderate to high. Of the SVOCs detected in on-site soil, the only constituents also detected in
groundwater are fluoranthene, pyrene, and bis(2-ethylhexyl)phthalate. Concentrations o<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>